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ABSTRACT

Fouryear educator preparation programs in North Caraletasked with producing teachers
capable of effectively integrating technology in the curriculdrhe state created The Digital
Learning Competencies f@lassroonilreachers athe guidelinesfor whatteachersareexpected
to know and be able to do with reda to digital technology integratiol.he purpose of this
studywasto determine if a relationship exéstbetween beginning teacher sefficacy with
technologyintegrationand the extent to which technology was infused in their undergraduate
four-yeareducator preparation programs (staone course versus technology infusion across
the undergraduate curriculuiwersus aombination of both gechnology course and technology
infusion). This studyused anon-experimental ex post facto causaimparative desigto
examine thesurveyresponses df26 elementary school teachensNorth Carolinavho
graduated from fouyear educator preparation progsamdwerein the first thre years of their
teaching careersThe scale usediasan electronicversion of the Technology and Teaching
Efficacy Scale (TTES).The datavas analyzed using a omay analysis of variance #OVA)
in SPSS.The study did not identify argtatisticallysignificant differences in the beginning
t e a ¢ h e techriology mtegaation seéfficacy scores based on the level of technology
infusion in their undergraduate teacher education progr&asommendations for further
research includeeplicating the stdy across the state, follewp qualitative researchnd
longitudinal research on beginning teacher technology integratioeffielicy overthe first
three years

Keywords- educational technology, pservice teacher, beginning teacher, technology
integration, technology integration selfficacy, dedicad technology course, technology

infusion.
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CHAPTER ONE: INTRODUCTION
Overview

The future of schools of education in North Carolina (especially public schools of
educationmay verywellbe n |j eopar dy . legiNawretskactivelgseeking na’ s
alternatives to teacher preparation and licensure (which has traditionally beesghbnsibility
of four-year institutiony andhasproposed measures that would allow private entities or
corporations to enter the field tfacher preparation (Ball, 20173chools of Education in North
Carolinawill have togustify their existencefithey are to stay in operation, and to dotkey
shouldwork to improve the preparation of their gervice teacher education candidatekis T
study will focus on one area of improving teacher education: preparing candidates to integrate
educational temologyeffectivelyin the classroom. In this sectionetk will be a discussion of
thebackground of the stuggndan introduction to theroblem, purpose statement, significance
of the study, research questions, definitionsof relevant terms

Background

Within the pasfouryearsNor t h Car ol i na’s | e@gmedlatat ur e ad:
increasing the number of teachers entering théfaare andimproving teacher effectiveness
Onemajorarea of emphasis improving the ability obeginningteachers to integrate

technology in their classroom3he billscould have serious negative implicationsdducator

preparation prograsat Noth Carolina institutions of higher education (IHE®) a time when
thoseprograms are already facing steep declines in enrollment (Sawchuk, dbEsiirst bill,

Senate Bill (SB) 599, was a proposal to expand educator preparation programs withie,the sta

essentially allowing agencies not previously designated as eduagpargtor programs to

achieve that designatiorEducator preparation programs would need to be approved by the State
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Board of Education§BE), and meet the criteria outlined in SB%®ut the bill did not establish
any criteria for the type of organizati® that could apply for status as educator preparation
programs. The second bill, House Bill (HB) 634, specifically directed the BOE to allow North
Car ol i na’ s ¢ o mnpuvate tivagyeacimstitutiongte cseata latetal entgucator
preparatio prograns.

The implication of both bills is that while lateral entry and other alternative means of
licensure are valuable tools for increasing the number of teachers in tha statehhigher
number of individuals would be able to obt&aching licensure without having earned a
teaching degree from a foyear college or universitfNorth Carolina School Boards
Association, 2017)With the legislature widening the scope ofawlonstitutes an educator
preparation program and opening eatior preparation to community collegesfoofit
providers, and oubf-state providers, schools of education within the public University of North
Carolina system will have to compete for gieinking pool of students who plan to enter the
teaching préession.

Other states such as Florida, Nevada, and Utah previously went the route of
implementing initiatives that allowed community colleges to offer baccalaureate and post
baccalaureate license programs. Traditionally, community colleges have plapadchaortant
role in teacher educatiolCommunity colleges and universities have nurtured partnerships
geared at strengthening transfer and articulation agreements to provide a seamless transfer
experience from the twgear to the fouyear institution (Bagg, 2017). However, Florida,
Nevada, and Utah found it necessary to allow community colleges to offer teacher licensure

programs because they faced a dire shortage of teachers.
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Despite othemeasures such as alternative licensure and special cedificitiat were
attempts at curbing the shortage, the number of newly licensed teachers in each state continued
to decline each year. Some states such as Utah and Nevada saw no increase iof thewdy
licensed teachers, probably because there weyeadielw community colleges that were offering
baccalaureate and pdstccalaureate licensure. In Florida, the state with the largest number of
community colleges offering teacher education bleaeate programs, there has been an
increase in the numbef new teachers since the inception of the initiative in 2001 (Park et al.,

2016).

The model that Nor tdevelGpng dokeliyasenibleshelmadgeli s at ur
that is in effect in Flada. An overview of the FI| bstasdoavs Depar
that prospective teachers who already have a@aching undergraduate degree have the option
of becoming licensed through Educator Preparation Institutes (EPIs), wording thabss al
identical to North Car odparatianPograms (EBPAH Flotida,e t er m
as in North Carolina, potential sources of licensure are listed as colleges, universities, or private
institutions of higher education (Florida Departmeh&tate, 2015). The idea of allowing
community colleges toffer baccalaureate programs is not without its critics. One argument is
that offering baccalaureate degrees is beyond the scope of the mission of community colleges
(DaunBarnett & Escalante014). There may be some basis to the argurrenPark et al
(2016)found that some of the community colleges that began offering baccalaureate degrees
have since evolved into foyear institutionswhich calls into question whether community
collegescanadequately prepare teachers for the classrobme. concens regarding community
colleges as educator preparation providers are relevant to the state of North Carolina since the

concern that the North Car ol-yearadudatergremadatot ur e h
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providers need to better prepare teas to be effective in the classro@mdcommunity
colleges are being viewed as viable options.

Although the North Carolina legislature is broadly concerned about beginning teacher
effectivenes in the classroom, it is more narrowly focusedbagi nni ng t eacher s’
integrate educational technolagyeachers consistently indicate that they do not feel that their
educator preparation prograradequately prepare them to use the techreddbat they see in
the classroomBecuwe et al., @17;Instefjord & Munthe, 2016)The North Carolina legislature,
therefore, asked thgtate Boardf EducationBOE) to identify alternative methods of training
postservice teachers in the use of edigatl technologyd ensure that teachers use tecbgyl
to provideadigtange education for all students. I n r
FridayInstituteat Nort h Carolina State University was
Learning Plan. Within the plan, there is a recomm#&addo hire contractors to provide training
in technology integration to igervice teacher$-fiday Institute for Educational Innovation
2015).

Given the | egisl at ur eliveslicensore and its odcusann ex pand
educational technology and digital educatiedicator preparation prograrm North Carolina
are expected tprepare their students to integrate technology in theirrdasseffectively.
Everyinstitution ofhigher educaon (IHE) in the state withmeducator preparation program
required to submit an IHE Performance Report in which they outline what they are doing to
address the priorities established by the State Board of Education (E8&ator preparation
prograns are obligated toeport on their current and future etoto prepare preervice teachers
to integrate digital and other instructional technologies in the teaching and learning environment.

Within the IHE reporteducator preparation progrartypically outline the structure of their
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candi dat e siitegratiercphepamation ((North Carolidepartment of Public Instruction
2016). The issue is that when teachers are surveyed about theffisatfy regarding
integrating educational technologyer twothirds indicate that theost significahbarrier ©
integrating educational technology in their teaching is a lattaofing (U.S. Department of

Education, 2017)

Grounded i n Al bert Band teffiacy sefers o thievellof | ear ni

confidence that people have in their own abiiityperform a task or achieve an objective
(Moriarty, 2014) There are conflicting research studies regarding the correlation between
teacher selefficacy and technology use, but the consensgsnerally that teachers with higher
levels of technology iiegration seHefficacy are more likely to integrate technology in their
teaching and learning activiti€Savage, 2016 With the evefevolving nature of technology,
the conversation no longerrsounds whether technology should be integrated icldssroom.
Instead, the discussion now concerns how technology willdmeparated ino teaching and
learning to create students who are prepared to enter a digital and global society, and how
teaches and administrators will be preparedi&velopand rurture an environment that
producedligital and global citizen6 Mc Kni ght , O’ Mal | ey, Ruzi c,
2016) Thisstudywill focus on the undergraduate preparation of teacher ednazdndidates
for technology integration in their futiclassrooms, and particularly on if the structure of the
undergraduate technology integration preparation affects teacher technology integration self
efficacy.
Problem Statement
Three factors thareimportant in determining ipre-service teachers intdrto integrate

technology in their classroonasid the extent to whidheyplanto do sg are technology self
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efficacy, attitude towards technology, and perceived ease of use of technology (Li, Li, &
Franklin, 2016). This study will focus onechnology sk-efficacy, which hasbeen proven to

have a direct influence on teachers deci sion
teaching and learning environmemlthough there has been substantesearch conducted on
the factors that affect teachelfsefficacyregardingntegrating technology, there are fewer
research studies available on how each of those factors individually influeacher
technology integration seéfficacy. Factors thiaffect teacher technology integration self
efficacy ncludethelevel of preparation in theducator preparation prograprofessional
development opportunities available, atitudes towards technology (Hur, Shannon, & Wolf,
2016 Tondeur, Roblin, Brak, Voogt, and Prestridge, 201 70f these factors, the level of
preparation that prservice teachers receive is considered the sigsificantfactor in
determining how effectively teachers integrate new technologies in the classroom (Sadaf,
Newby, & Etmer, 2016).
According to LemorandGar vi s (2016), it is difficult t
beliefs towards technology integration after their beginning years in the teaching profession, and
as sucheducator preparation prograrshould purpogelly target those beliefs duringe pre
service years. During the preservice years, teaching®ielficy, in generalhas been shown to
increase linearlyhroughoutthe undergraduate prograrihe trendappears to be slightly
different for technologyntegration seHefficacy, as preservice teachers are reporting that they
do not feel adequately prepared to use the technologies that they will encounter in the classroom
(Eyvind & Christophersen, 201 ®atoti, Junqueira, & Odora, 2013The problem ighat

teachers areot confident intheir ability to integrate technologytmthe curriculum Teachers

shouldleave theireducator preparation prograrhaving had a comprehensive experience with
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theeducational technologyat they will use in the classmmn. Educator preparation programs
needto know how to structure their programs to provide the best learning experience for their
studentsaandensure that graduates enter the classroom confident in their ability to tetegra
technologyeffectively. Thereare few, if any, studies that investigate how the structure of the

undergraduat e pr og r-effftacyawith tecbhnblegy iategtatom c her ' s s e |
Purpose Statement
The purpose of thiguantitativecausalcomparativestudy will be to test the theoof
self-efficacy that relates the technology integration-eéfitacy ofbeginning teacheiis North
Carolina to the level of technology infusion in their undergraduate program. The independent
variable level of technology infusion in the undergradyategram, will be generally defined as
the extent to which teachers had the opportunity to interact with technology throughout the
undergraduate program (either a dedicated technology course, techn@lsgy ithroughout the
program, or a dedicated techogy course and technology infused throughout the program
The dependent variabl e, t-effeacyhwilrbe genetaklycdiimed | ogy
as the level of confidence that teachers havbkeir ability to integrate technologgffectively in
their teaching.The study will focus on beginning teachers in their first three years as licensed
classroom teachets reduce the possibility of outside influences on-e#ltacy.
Significanceof the Study

A primary question in the debate abourNbh Car ol i na’s push to cr
opportunities for licensure outside of traditional fyear universities is whether the
stakeholders will benefit from such policy. It is yet to be determined if theypad allowing

nontraditionaleducator preparatn programs to offer educator licensure programs will increase

the rate of new teachers entering the market, and if those teachers will be adequately prepared for
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the classroom (Park et al., 2016). Nd@#rolina can look to states such as Florida, Nevaia
Utah to see if those states experienced the d
higher learningare expected tdemonstrate that theanmeet the demand for new teachers, and
thatthey are preparing teachers who will be effectivéhe classroom. Technology is becoming
increasingly important in today’s society, an
emerging educational technologies in the classrddart{n, 2015. Beginning teachers are
more likely to integratéechnology in the curriculum if they feel comfortable with the
technology and have confidence in their ability tooipaate those technologies in their
teaching and learning activities (Han, Shin, & R017) Educator preparation prograrssould
provide educational experiences that preparespreice teachers to be competenntegrating
current and future educational technologies.
One specific area thaesearclstudieshave identified as a factanfluencing teacher
technology integration seéfficacyis educator preparation prograrand their effectiveness in
preparing teachers to use educational technology in the classroom. Bs#énmjice and in
service teachers indicate that they would Haltebetter prepared to integrate educational
techrology if their teacher education experience had provided an immersive technological
experience (Oliver & Townsend, 2013). gap exists in the research in terms of the effect, if
any, that the structurdo t hat educator pr ep agraiononstrugionogr ams’
has on preservice teacher sefficacy. The results of this study will contribute to the scholarly
literature on the relationship between teashgelf-efficacyand their performance in the
classroomandmay be used to help informeldecisioamaking process thaducator preparation
prograns use to determine how they prepare their teacher educatididates to integrate

technology. This study will specifically examine if the method that an institution uses to prepare
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itsteachino andi dates to use technol ogy i peffitatye cl| as:
with educational technologySchals of Education in North Carolingould benefit from
determinng bestpractices fotraining teachecandidates to integrate technolayyd digital
applications in the classroom. Otherwise, the state legislature might find it best to pursue the
option ofexpandingeducator preparation in the state, pemiternate methods of licensure, and
hire contractors to provideducational technoby professional developmeftr in-service
teachers.
Research Question
RQ1: Is there a difference in technology integration-eéficacy scores among
beginning elementary school teachers by level of technology infusion in the undergraduate
educator prgaration progranjdedicated technologyourse, technology infusion, dedicate
technologycourse plus technology infusion)?
Definitions
1. Educational technology technological resources, processes, and procedures geared at
improving teaching and learnimg the classroom. Includes elements such as instruction,
instructional resoues, productivity tools, digital applications, assessment tools, and
student management systems (Lakha044).
2. Pre-service teacher student enrolled ianeducator preparatigorogramat a fouryear
institution of higher education (Bullock013.
3. Beginning teacher fully licensed teachers who are in their first three years of teaching
in the classroom (Tondeur, Roblin, Braak, Voogt, and Prestridge, 2017).
4. Technology integratin - using technological devices or processes to support, provide

instruction for, or assess student learning (Harris, 2016).
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5. Technology integration seéfficacy—to the level of confidence teachers have in their

ability to integrate technology in thieslassooms in a meaningful waHur et al., 201%

6. Dedicated technology courseasingle course imneducator preparation prograaimed

at providing preservice teachers with basic computer competency skills and introductory

knowledge of educationaldbnology(Admiraal et al., 2017).

7. Technology infusior the intentional modeling of the use of technology by teacher
education faculty in methods courses througlaméducator preparation program

(Tondeur, Roblin, Braak, Voogt, and Prestridge, 2017).

Thelandscap of educator preparation is changing in North Carolina. The legislature is
taking an active role in ensuring that teachers are prepared to integrate digital technology in the
classrooneffectively, and are actively exploring options for accomphsg this, looking beyond
traditional fouryear educator preparation programs in the stais.essential thatyblic
educator preparation programs in the state work to ensure that their graduatésriag the
classroom confident in their ability totegrate technology. The next chapter will lay the
foundation for the framework of the study and present a synthesis of current literature on teacher
technology integration seéfficacy. The chapter Wialso examine the pedagogical application
of digital media by subjedrea angrovide examples of digital tools that studies have found to

support thoseducatiomal applications.
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CHAPTER TWO: LITERATURE REVIEW
Overview

The nat ur societyfmakestdngrgtivethat students enter the workéer
prepared to operate effectively in an increasingly technological and digital world (Harris, 2016).
Today’' s students are constantl y eodemtadeand e d . T
multi-taskers who operate in an increasingly digital woAd.such, teacheshouldenter the
classroom possessing the ability to meet students in their digital space. Teachers should possess
the skills necessary to engage digital learners and to motiiggtal students to become active
learners through the usétechnological tools and processes (McKnightal, 2016). It is the
role ofeducator preparation prograrto prepare future teachers to integrate and model the use of
technology in the classroom. However, new teachers often do not feel thatltioaitor
preparation programadequately prepared them for that task, and they find that technology is
used morén schools than in theeducator preparation progrartinstefjord & Munthe, 2016).

This literature review will establish the theoretical feamork on which the study will be
based Itwi | | broadly examine the chlyteacketsshouldst i ¢cs
integrate technology within the teaching and learning environnkeaeral efforts to promote
technology integratigrbarries to technology integratioandthe importance of teachers
integrating technology will be examinednsideringhe history of technology integration in
schools Pedagogical applicatiorts digital media will be presented by subject area, as well as
exampes of how digital media may be used for assessment purpblsegsole of the teacher in
preparing students f@ technological society, and the rolesdficator preparation progranm
ensuring that prservice teachers develop the skills and confiderecessary for integrating

technology in their future classrooms will also be explored.
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Theoretical Framework

In 1997,Albert Bandura proposed that it is through continuous interaction with their
social environment that human beings develop their waifsrding and behaving. People
learn how to behave based on their experiences and how they observe otheng lreltizeir
social environment. The four elements wunder|
attentional processes, retentional preess motor reproduction process, and motivational
processes (Carroll, Diaz, Meiklejohn, Newcomb, & Adki2@13.

Studentsare more likely to pay attention to behavior that is being modeled if they find the
role model attractive, successful, interestimgpopular, or if it idikely that they will have to
exhibit the behavior in public (attentional processéisis thereforemportant thateachers
immediately and repeatedly gigtudentdhe chance to practice the modeled behasaothat
they mayretain the behavior. Given the opportunity to practice the desired behavior (retentional
processes), studentslidecide if they wish to continue to demonstrate that behavior, and the
degree to which they plan to do sbhe decision regarding whether tontinue with a behavior
is also dependent on the | evel of tthrepeagt udent
behaviors that elicit positive results or responses (motivational proceSsadents often base
their decisiorontheirlevel of séf-efficacy with performing the behavior. Whetlstudents
continueto exhibit abehavioris dependent on howonfident they feel in executing the behavior
(motor reproduction processes).

Selfef fi cacy refers to one’isperformingatasioiie ¢ o mf or -
hi gher a -pefsoatyg welh a task, t hemplgtethkaat er t h.
task and to persist when obstacles present themselRasple with high seléfficacy are more

likely to embrace change and purqegsonal growth and developmé¢gun, 20DB). This study
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will focus on teacher se#fficacy with technology integration in the classroom, particularly
determindf the way thateachers are trained to use technology in their undergragihatator
preparation program affects their level of se#fficacy with technology integratiorif
Bandura’s theory holds true, individuals who
was modeled (particularly in the upgewvel methods courses), and wheralstits were given
the opportunity to continuously practice technology integratiglhhave higher levels of self
efficacy with technology.
Characteristics of Today®@ Students

Today’' s students are digital nat ionansl, born i
proliferation. Typically, digital natives were born in or after 1980, and are considered digital
natives because technology is an integral part of their daily IKiesctiner & De Bruyckere,
2017. They have access to mobile devices and thenletiewhich allows them access to
information anytime, anywhere. Research shows that over 78% of American teenagers have a
cell phone, and about 93% have accesotoputers at home (Hur, Shannon, & Wolf, 2016
Pittman and Gaines, 201L5

Students today armore than just passive consumers of digital content; they are creators
of content, with the ability to reach audiences all over the w@#shamo, Ross, & Ertmer
2019. However, although digital students are continuously inundated with new technology,
they are not as technologically savvy as one would suppose that they would be. Their personal
use of technology appears to be limited to pursuing entertainmg:mdavidual interests, and
their ability to use information and communications technolod(E) is more limited than has
been expecte(Kirschner & De Bruyckere, 20}.7 It is therefore up to teachers to bridge the gap

t hat exi st s b éytowsetechneldgyfor emettasnmentahd personal purposes,
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and their ability to use ICTo research, create, communicate, and manage information. Although
there is still much interest and research regarding technology integration in schools, the conce
iS not new.
History of Technologyintegration in Schools

The past decade has been a&tiwth debates regarding the value of integrating
technology in education, but using technology for teaching and learning purposes has been
taking place since shdytafter the advent of the microcomputer, which made it possible to put
more computers in assroomgFarr & Murray, 201%. In the 1970s and 1980s, the emphasis
was on computer literacy and basic computer skitisecent years, standards have emergat t
govern what teachers and students should know and be able to do with technology. The
International Society for Technology in Education (ISTE) developed a set of National
Educational Technology Standards $ardents (NETSS) and teachers (NETH), in 1998 and
2000,respectively. Those standards still set the bar for technological compatensyg the
nation. Students aexpectedo have moved from computer literacy to information literacy,
knowing how to find, analyze, usend communicate information. Teachersexpectedo
haveadvancedven further, to the point of integration laey. They should have the skills
necessarto combine the use of computers, mobile devices, digital media, and other technologies
with a variety of teaching and learning strategies to enhance stlekmisg Nelson
Voithofer, & Cheng2019; Overbaughlu, & Diacopoulos, 2015Tondeur etal., 2019.

Teachers Integrating Technology

Teachers are expected to possess digital competeachieve integration literacy,

which means that theganuse ICT and digital media in their instruction. Tlsépuldalsohave

technology proficiency, pedagal compatibility, and social awareness (Instefjord & Munthe,
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2016) . Technol ogy proficiency refers to the
confidence in using technology, whereas pedagogicaldomplai | i ty i s teachers’
ard awareness of how technology can contribute to achieving curriculum goals. Social
awareness means that teachers understand and can negotiate social aspects of school culture. It
is not enough, however, gimply usetechnology in the classroom. Techogy integration
involves using technological devices or processes to support, provide instruction for, or assess
student learninglt is not enougtior ateacheito use presentation software to simply show
students ta same thinghat would have been wién on the whiteboardn such an instance, the
teader usedechnology, but the method of teachutig not change The teacher could have
created anortlinear,interactive presentation for students to use laaming orreviewtool,
which would haveepresented a change in teaching methibs how the technology is used
thatmakes the differenceThe meaningful integration of technology can allow teacloensstet
the mandatef developing 2% century skills intheir students andifferentiat instruction to
accommodate the needs of a diverse body of studéetcherareexpected to provide their
students with dynamic learning experiences through the uséegfint technologie€ennamo,
et al, 2019 Harris 2016.
Meeting 225 Century Learning Standards

Today’' s student s Szxenwryleaxnmgstandards which inchelet 21
communication, collaboration, critical thinking, and creativity. Students are expected to achieve
information, technologyand media literacy, develop leadership skills, and demonstrate
innovativenessall of which are21% century competencies. Traditional instructional approaches

fall short of preparing students to meet'2&ntury learning standards and achievé&itury
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competencies (Harris, 2016). Since digital students consume and create a wide dagitg of
media in their personal lives, traditional approaches are not very appealing to them.

Teachers, however, often fail to move beyond using technologldirawn
productivity and creating instructional materials. When teachers are not confidlesit ability
to use technology, the likelihood increases that their attempts to integrate technology will be
ineffective. As much as technology has to offetarms of improving teaching and learning, it
can be just as damaging if not integratedrappately(Gentry, Baker, Thomas, Whitfield, &
Garcia, 2014McKnight et al., 2016). Integrating technology in the curriculum is a delicate
balancing act, anddwcator preparation prograsthave a responsibility to ensure that the teachers
they graduateanfind that delicate balanddondeur et al., 2019)
Differentiating Instruction

Technology has the potential to transform the processes of teaching andyledimén
role of the teacher i s c h-eentgradapgproachuartstbed ay ' s
traditional teaching and learning structukelearnercentered approach placesma of the
instructional focus on studemnather than on teacheso sudents have more authority over their
own learning. Conversely, with a subjeenntered aproach, the teacher presents a prescribed
curriculum via direct instruction. Teachers who adopt a learemtered approach smucdion
are more likely to integta technology within the curriculum. Those wdttosea subject
centered approach are ldi&ely to incorpaate technology, and if they do, it is merely as an aid
to directinstruction QttenbreitLeftwich, Ertmer, & Tondeur2015;Yarbro, McKnight, Ellot,
Kurz, & Wardlow, 2016).

The studententered teacher is keenly aware of the various dimensions of diversity that

exist among students in a classroom. Students differ in terms of their cognitive learning styles or

c |
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preferences, and their learning &pil Technology allows teach&to meet the needs of all
students in the classroom regardless of learning style or learning ability. Teachers can
di fferentiate content, processes, or products
interests, or larning profile. This differetmation can be carried out using a variety of
instructional strategiesuch as anchor activities or group investigatigjik(, Maniraho, &
Mutarutinyg 2019.
Technological Pedagogicaind Content Knowledge (TPACK)

Digital competency for teacheisillustrated bythe technologicapedagogicaland
content knowledge (TPACK) framework advocated by Mishra and Koehler (Harris, Mishra, &
Koehler, 2009 The frameworkenablegeachers to integrate technology via three
interdepadent components: content knowledge (CK), pedagogical knowledge (PK), and
technol ogi cal knowl edge (TK). Content knowl e
subject mattenyvhile pedagogical knowledge refersan understandingf the proesses amh
practices of teaching and learninechnological knowledge involves being able to assess and
apply information technology productivelgndbeing ableo adapt as technology evolves
continuously Each area intersects one with the other, and TPACKigavall three knowledge
areas intersectThere is reciprocity in the relationship between content and technaody
TPACK highlights the importance of preparing future teachemsake informed desions
regarding how they incorporate technolagyen eaching specific content to a specific target
group(Tondeur et al.2019),

Joo, Park, antdim (2018)contend that teachers are ready to integrate technology
effectively when theylevelop the ability tonanage the connections among content, pedagogy,

and echnology. However, TPACK has its share of critics who feel that technology integration is
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secondaryo well-constructed learning experiences in affecting student learfiingy warn that
educator preparation programshould not oveemphasize the rolef technology in teaching and
learning. Research suggests that the more desirable approach igeohpaitogy withfield
experiencegJones, Baek, & Wyant, 20.LRjiku et al., 201%.

Universal Design for Learning(UDL)

Universal Design for Learning (UDlsd e f i n a&fdmeavaerk t6 improve and
optimize teaching and learning for all people based mmsfic insights into how humans
| e a andi$ focused on removing barriexs educational acce$s meet the needs of all learners
(Center for Applied Becial TechnologyCAST]). Technology is an important facet of UDL
because it alloweducators to differentiate instructi@duilenburg, & Berge, 2015)With the
various forms of diversity that pigervice teachers will experience in their classroonisyital
thateducator preparation prograrmcorporate universal design for learn{dpL) even as they
integate the TPACK model (BenteBorghi,2013. Preservice teachers will face students who
are at various points on the spectra of learning stylésahilities. Technological innovations
have helped facilitate thaclusion of sudents with disabilities in traditional classroonmjch
means that teachesboulduniversally design instruction to meet the needs of all learners. UDL
allows studentsotexpress themselves in multiplays andorovides for flexibility n how
students demonstrate their learning (Cook, Rao, & Collins, 2017).

UDL wasexplicitly included in the 2004 reauthorization of the Individuals with
Disabilities Education Act (IDEA)o ensure that students with disabilities would be educated in
the least restrictive environmeand have access to all instructional mate{@ennamcet al,
2019. Educator preparation programwill, thereforeneedto change the way they prepare

teaders. Itis not feasible to expect that teachers will change their beliefs, aftétndésw
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they teach ieducator preparation progrardo not change the way they prepare them for the
classroom. With UDL, teacherechtors would be required to modeathing with technology
(including assistive technology), and fmervice teachers should be required to incorporate UDL
and TPACK knowledge in their field experience and clinical activities (SEtotiinag Puglia,
Temple & D’ Aguilar, 2017).
The Technologylntegration Matrix (TIM)

The Florida Center for Instructional Technology developed echnologyintegration
Matrix (TIM) as a framework for addressing technology integration within the curriculum
(Muilenburg & Berge2015). It describes the levels ethnology integration as a continuum
between teacharenterecandlearnercentered instructional strategies. Entry level is the lowest
level, where technology is used primarily to deliver instructional content to $sudé&doption,
the second level, iwhere teachers evaluate different technologies and select tools and strategies
to use with their students to promote procedural understanding. At the adaptation level,
technology tools form an integral part of the instron, and teachers allow studetttsise and
explore technological tools independently. Within the infusion stage, teachers seamlessly
integrate a wide range of technological tools into the teaching and learning experience, and with
teacher guidance,gtents can make informed decisiobsat when and how to use them. The
final level is transformation, where the role of technology is to facilitate higher order learning
activities that otherwise would not have been feasible.

The TIM delineates the chasteristics of an effective learniegvironment as active,
collaborative, constructive, authentic, and gdia¢écted. In an effective learning environment,
students are actively involved in the learning experieacd useechnology to collaborate and

build knowledge that is tailored #achstudent iterests and need&earning and assessment



33

arerelevant to thdroader society outside of the classroom, and students are motivated; setting
goals, planning, monitoring, and evaluating their own progfésener & Sliwka2014).
Technologes for the 23 Century Classroom

Today' s students have been exposed to tech
playing games on computers, video game systems, and mobile devices, so their minds are wired
early on for using mobile technologies.id therefore essentiathat teachers meet these
students in their spacé&tudents are no longer content with sitting still all day listening to
teachers talk They need to be engaged and involved in the eaunzd environment, and
teachers incorpotimg technology in teaching and learning can provide students with the
engagement and interactivity that they ngednhamcet al, 2019. Fortunately, ¢acherdhave
access to a variety of digital tools and dipiteedia that they can use in the classradom
personalize instruction and help students le@rgital tools include hardware and mobile
devices Desktop computers (or their mobile counterpatéptops or notebooksnobile
devices (including tablets and smartphonasjlinteractive whiteboalsare ®me of the most
commonly usedligital toolsint o d &lgssr@omglpek & Ziatdinov, 2017Martin & Carr,

2015).

Digital media includingWeb 2.0 technologieand multimedia softwardéosters
collaborationand creativity.Web 2.0 technologiesre applicationshatareavailable via the
Internet, so they are available for use anytiamywhere The emphasis of Web 2.0 is on social
networking where users caollaborate createand shareontent across thé&orld Wide Web
(Hosch, 2018) Multimedia software combirsgtext, graphics, audj@nd video to provide an

interactive and meaningif experience for the learn@vlartin & Carr, 2015) It is necessary for
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students and teachetishave access to digital toadsch as computers and mobile devides
provide the physical platform on which digital media may be used.
Digital Tools

In the late 1980s, there was a shift in attitudes regarding the desktop computer as an
educational tool (Young, Hamilton, & Cason, 201Zomputers allow teachers poovide
differentiated instruction to a group of diverse studeftsey also provide teachers with a tool
for nurturing students’ i ndependence whil e st
assistance Having computers in the classroom allows heas b utilize computebased
instruction and computeassisted instructiofor differentiation and to scaffold learning
(Belland, Walker, Kim, & Lefler, 2016).

Computerbased instructiors whereeducationatontent is delivered to learners via
compute software It is a studententered instructional approach thlibws students to take on
more active roles in their learninGénnamcet al, 2019. Computerassisted instruction
includes the use of spedfcomputer applications to supplement indiarcas well ago
promote student interest in the content and increase their motivation to learn (Trotti, Hendricks,
& Bledsoe, 2017) Bothinstructional methods are intended to complement tedab#itated
instruction. The teacher is still essenttal the learning process and is responsible for guiding
and scaffolding learners as they navigate comghdased or computeaassisted instructiofCam,
Yarar, Toraman, & Erdamar, 2016)

Whereas laptops and notelks are more mobile versions of desktop coters, tablets
are even more mobileecauseltey are typically smaller and lightein addition to their
portability, tablets allow users to interact with the devices using touch input. Users can interface

with the tablets using their fingems styluspr a digital pen.Tablets or other touehased
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devices are becoming more populaciassrooms than desktop and laptop compuférms.
touchscreen input is easier to manipulate than the traditional keyboard and, espesaally for
elementaryaged childen, and provides more immediate and extended engag@vievianis &
McManis, 2016 0uthwaite& Faulder, 2019)

Smarphones provide for even more mobility thablets T crdaaphonesis
literally a computer in the palm of n ehangl Although manyteachers and schools still
consider cell phones to be a distraction in the classrtiwre is an emerging shift in that
attitude. As interest in bringour-own-device (BYOD) and oné-one computing grows among
educational stakeholders, dants are in@asingly being allowed to bring their smartphones to
the classroomSmartphones are reported to be the most frequently used mobile device for
educational purposes because they ansidered anore costeffective alternative to providing
eadt student withalaptop or tablet compute(€rompton, Burke, & Gregory, 201Grant et al.,
2015.

Mobile devices,ike desktop and laptop computers, may be used to provide a customized
learning experience for each student in a classroom. The diffésetied withmobile devices,
studentdave the flexibility tdearn anywhere and at any timéhe flexibility in the
instructional experienci®sters a truly learnerentered educational environment where teachers
can assign instructional tasks basestcan ¢ h s tearnihg lavel ‘aral allow students to work
at their own paceHosokawa & Katsura, 201&eeves, Gunter, &acey, 2017) High
performing students can work independefitigeing the teacher teelpthose students who need
it the most.

Interadive whiteboadshave replaced drgrase boards in classrooms across the country.

Theytypically combine the features of a whiteboard, computer, and praojéiachersan
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control the input using any combiran of a keyboard, mouse, or the toteaabled whiteboard
display. They can seamlessly switch between different forms of input such as a cqmputer
document camera, or theuchscreeitself (Young, Hamilton, & Cason, 2017¥pecialized
software allowsdachers to use features sucliglighting, annotating,aoming, and

handwriting recognition Teachers can then record, save, and retrieve lessons conducted using
the interactive whiteboard (Ormanci, Cepni, Deveci, & Aydin, 2015).

Davidovich andvavich (2017)describedhe interactive whiteboaralsa cognitivetool
that facilitates divergent learning and interaction between students and the subjectThatter.
interactive nature of these devices allows students to be actively involved in the &xson
helps the teacher keep their attentiéxs with tabletsstudentscanuse the touciscreennput on
the interactive whiteboarh manipulate objects, navigate websites, and participate in activities
designed by the teacher.

The versatility and intactivity of the interactive whiteboardake it an excellent ab for
differentiation in instruction. lallowsteachers to meet the needs of students with diverse
learning styles and multiple intelligenceBeachers have found thahen they use an intactive
whiteboard students are more likely to participatelie lesson. Students report that they like
the interactive whiteboard because of how multimedia components can be integrated into the
classroom instructigrmaking learning interactive and exggng However, it is important to
note that if teachers faib use the interactivity of the deviefectively, they run the risk of
making the interactive whiteboard just a teaet@mtered audiwisual aid, rather than the
learnercentered tool that it can bAf{alo, Zana, & Huri, 2017Young, Hamilton, & Cason,

2017).
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Digital Media

Digital media is comprised &/eb 2.0 applications and multimedia softwavéeb 1.0
refers to a time when th&'orld Wide Webwasmerdy a repository of informationWeb 2.0 is
the recognition that the&/orld Wide Webhas becomeosmuch more ThetermWeb 2.0
encompasses wekased applications that allow students to communicali@borate, and create
content These applications include but are not limited to blogs, wskisial networking, video
sharing, podcastand social bokmarking (Bingimlas, 201 ®elasco, 2018 Many of the
applicationshavefree orrelatively inexpensive options, so teachers can harnas®theational
potential without having to worry abotlte price. The low costalsomeans that students from
different socieeconomic backgrounds can have access to the applicdtibey have ecess to
computers or mobile devices that can connect to the Internet (Hu, Oslick, & Wake, 2017).

While teachers and students can acckgsal mediaon anydevice, mobileapplications
are typically accessed using mobile devices such as tablets andremestd oday, nobile
devices are prevalent in society because #negffordable and portableTheycan easily be
connected to the Internet either via a data plan fromnternet service providea hotspator
Wi-Fi (Cennamoet al, 2019. Mobile applications arghereforeimmediately and continuously
availableto users and@llow students to commigate with others and explore the world outside
of the classroom wallsStudentcancreate and share content on the go, without being restricted
by time or spacéCrompton, Burke, & Gregory, 2017).

Multimedia is any combination of text, graphics, audio, @déo thatis designed to
provide a multisensory experience foetuser (Martin & Carr, 2015)vhich can be especially
useful in the classroom sinseidents learn in different way#\s they lean, students activate

different types of learning abilities or intelligencéhese include linguistic, musical, logieal
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mathematical, spatial, bodHiginesthetic, interpersonal, and intrapersonal intelligences. Students
will have marked strengths in senntelligences andonsiderable weaknesses in others.
Typically, they will draw upon a combination of intelligences as tt&mpt to make sense of
the material to be learnéWilson, 2018). Teacheshouldbe aware of the different types of
intelligences and design instruction to tap into a cresdion of the ways that students process
information. Multimediafacilitatesthis process bgllowing teachers to provideariousforms of
sensory input during instruction.

Pedagogical Applications oDigital Media Integration by Subject Area

Although technology is more widely available in the classroom than in previous decades,

teachers still are not keepi rschoopTechmologyistth st ud

useful tool for teachersd students, and theaee many benefits to be gained by integrating
digital media in the elementary classraoifeachers neesbeific ideas about how to
incorpaate technology in an actual classro@ittman& Gaines, 2015) This sectiorexamines
ways h which technology facilitates studergntered teaching and learning, avitl provide
specificexampleof digital applicationsby subject areahat teachers can use to support
learners Although each particular benefit of digital media integratioonity listed beneath one
subject area, it is important to note that the benefits can be realized across subjeMastat.
the examples ofligital applicationgpresented in this secti@me free tdeachers and students,
although there is typically a paid subscription option if teaghpenents, schools, or school

districtswish to access premium features.
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Mathematics

Studies have found that early math knowledge is a good predictor of later math
achievementMany elenentary students hawoublegrasping mathematical concepasnd
without early intervention, those students will continue to encounter difficulty as theylsttogg
learn moreadvanceatonceptgClements and Sarama, 2008;thwaite& Faulder, 2019).

Digital mediaprovides options for facilitating the early intervention that many students need in
mathematics.In a study conducted &hang, Trussel, Gallego&, Asam (2015)18 fourth

grade students used Splash Math, Motion Math Zoom, and Maitgplication to see if there

wereany improvemergtint he st udent s’ understandiTmeg of dec]
results of the study were that all students hacopeince gains after using the applications, but

more importantly, there was a sifjoant decrease in the achievement gap between the typical

learners and the struggling learnekéath applications have also been showrettuce the

achievement gap betwedoys and girls itised during the early educational years (Pitchford,

Chigeda, &Hubber, 2019).

Students who struggle with math will typically need more time than is available in an
instructional period to understand difficult conceptechnologyprovides an opportunity for
students to work on learning concepts outside otldgsroom andllows more advanced
learners to work aheaahile the teacher is working with struggling studerfsr instancekhan
Academy provides free videos that studeratisuse to better understand mathematical concepts
on their own time The videosarefree andare usually short, aboutI4 minutes longenabling
students at varying levels of understanding to learn or review altppiewingone or several
videos. Digital applications also provide opportunities for students to interact with math as they

learn to solve problems. Students can quisklst and analyzdata anctreatedigital
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mathematical modejsist by clicking to build, drag, rotate, or move variobgeds, leaving
them with more time to focus on solving problems rather than physically drawing or building
models(Polly, 2014). Math teachersanusedigital applicationgo scaffold their studerits
learning, which alsallowsthemto spend more time teacig students how to apptkie concepts
(Zengin, 2016).
Language Arts

Differentiation involvesadapting instruction according to student neddmguage arts
teaches will find that students in the same grade are on different levels in their understanding
and that the method by which those students learn will also vary. Technology enables teachers
to differentiate instruction in terms of content, process, and pr¢@ecnamcet al, 2019)
Differentiationin terms of content wplves using a digital afipation to teach concepts across
grade levels. For instance, teachers can use digital applications such as Starfall to introduce
learners to letters and their sounasd as students progréssm preschool througthe
elementarygrades, it can be used help them with blending letter sounds and beginning
reading The activities arshort,and children work at their own pac@s students experience
success, thegan move on to more challenging activitieamb, 2014Wood, Grant, Gottardo,
Savage, & Evas, 20T). Beginning readers get to read simple but fun short storybooks such as
Zac the Rat, and Roha@nd Mr. Mole They can listen to the story as they relmhg@ and watch
the animated illustrationdMore advanced readers can read stories frongoggs suclas
magic, music, poetry, tongue twisters, and bird riddles.

In terms of contentifferentiatingalso involves modifying the instruction each student
receives withirthe samelassroom, based on their individual learning levels. Starfalbean

used in this context to support all readers, including struggling red@ergxample, ia
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reading activity, the textrould bedisplayed on the screen and studevisiid have the option of

clicking on a word to hear the pronunciation of just thatdyorclicking a sound icon ttisten

to the entire sentence or paragrgptillman, CarsorBancroft,& VandenBoogart,2014. With

digital applications, student&nengage in the same learning activity, but the level at which the
activity istobeperfaco med is adjusted to fit eS&tedentseviii | d’ s
no longer need to feel embarrassed because they aarsveér the questions that are being

asked in a class setting. Struggling studeatgengage in the same activity as thst of the

class and¢anhave the satisfaction of successfully completingé¢hening taskvithout the entire

class knowingif or how it was modified.

Students have different styles of learning or making sense of what they $&ane
students are vigl learners, while others may aaral verbal, or kinesthetic learners. However,
while some students may demonstrate a stppaftgrence for one of the learning styles, most
students learn best using some combination of more thamethe®d A s t u ldaenmg Styke
or profile may even change over time (Cimermanova, 20D8&)ital applications make it
possible for teachers teach and engage all students regardless of their learning style or
preference.They allowteachers to utilize multimedia asdnulations to present content to
students in different forms, aridey enablestudents tahowwhat they have learned usingth
method that best demonstrates their lear(@enramoet al, 2019)

An example of an application thiachers can uder differentiaion is Bookshare.
Bookshare is an application that provides electronic boeksdks) that are available with
features such as audio, téevel highlighting and enlarged font sizes. Students can listen to the
text being read as they readrmd, follow the highlighting, and adjust the speed at which the

bookis beingread(https://www.bookshare.org/cms/bookshare/studenfs The variety of
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ways in which Bookshare presents text is beneficial to aural, visual, verbal, and kinesthetic
learners Teachers can allow students to use an application of their choice to complete a project
In astudy conducted by Millman, Cars@ankroft, andvandenBoogart 2014, fourth-grade
mathstudents whaouldfreely choose an application to create their @negions used a variety
of different tools. They used iMovie create movie trailers and Keynote to collate pictures and
screenshots of drawings they created using other applicatitndents also used the iStop
motion app to create animated scenad,BookCreator to create storybooks. The students
preferred presenting their work in ways that best represented them and best showcased their
understanding, over being told what to do and having to do the same thing as everyone else.
Science

Virtual leaning environments can be used to engage students and promote learning in the
elementary science classrooifhey allow students to perform rdde tasks without penalty of
failure, andto go on field trips without leaving clas$tudentganinteract wth multimedia
scientific content via immersive and engaging media (Pagoktayer, 2018).Simulations and
virtual reality are examples of virtual learning environments that are beneficial to science
teachers and student&n example of a vital learningenvironment that can be used in the
science classroom is Whyvillehich combines simulation and virtual reality is a virtual city
where students can create avatars and explore science simutailiaimrate andchat with
friends, and play gamekat reinforce scientific concept3eachers can joiwhyville and get
access to materials that help tie the activities to the classroom instruction and the curriculum.
Playis essentiain learning as it allowslementarystudens to think and perform lyend their
grade levels Elementary students spend much of their leisure time playing video games, and

Whyville has a gambased feel, allowing students to rgliay in authentic, redlfe situations.
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In the 1960s, there was affort to close the gaim terms of what children did in school
and what they did at homé&here was also an effort to close the gap in terms of access to
educational experiences outside of school wéalsidents in socioeconomically disadvantaged
schods did not have accesstite same oubf-school educational opportunities as students from
more privileged background€&in, 2017 Dawson, 2017). Howevertuslies showed thahost
homes had at least one television, though many of those socioeconorigaadlyantaged home
did not have books. As is the case today, children spent a considerable amount of time watching
television. Parents, teachers, and psychologists recognized that television played a significant
role in shaping kehavidrscamdesotheg smhttotuse that chftusncea n d
positively. Televisionwas considered a medium by which children could have access to
educational programming at home and in the classrodm.first educational program was
Sesame Street, whithe creatorpedagogically desited to teach children basic foundational
content sah as letters, shapes, and numbers, while at the same time making the programming
fun and engagin¢Cain, 2017).

Sesame Streétasachieved its objective of cloaking educational content with
entertainmentltalsohat he added benefit of positively inf
behaviors.Today, educational television is a staple in the lineup of television service providers
and the programming iaestructiona) entertaining, engaging, and irdgetive (Cahill& Bigheart,

2016; Cain, 2017)If teachers are knowledgeable of how to incorporate educational videos in
the instructional unit, students reap the benefits of having content brought to life via multimedia,
which is especially beneficial ®arly or strugling readers, and students who may not have any
external context on which they can draw to make connections with the material they read in

books (Cain, 20LPetrilli, 2018.
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The Public Broadcasting SerlargestelasgrddB.9t) cons
provides educational programming for children and has a channel for young children called PBS
Kids. The kids channel provides informational kidendly showssuch as Sid the Science Kid,

Wild Kratts, and The Magic SchoolBtlsats upport chi Il dren’ s | earning
math, engineering, literacy, and sciefietp://www.pbs.orl} PBS Kids also has a website and

mobile application where students can go to learn, parents can get ideas on how to support their
young learnersand teachers can get ideas and resources for the classtwothe PBS

Learning Media site, an arm of PBS, teachers can choose a subject area and grade level, and
access videos, interactives, lesson plans, and other support materials that are feswlardss

based.

Teachers canse interactive lessons from the PBS Learning Media site to teach students
about things such as animal life cycl@he lesson on the life cycle of a butterfigr instance,
includes videos and illustrations that show tla@sformation of the caterpillar into a butterfly.
One video provides a tirlapsed look at what happens inside the chrys8itadentgetwith a
puzzle of the caterpillar growth stages that they can ¥dhen theyfinish sorting the puzzle
thecompketed producis stored in a My Work folder so thsttudentscan go back and review any
such activities that they completds they move throgh the activities in the lesson, studerdn
see the meaning of highlighted vocabulary words by clicking the.witgdchers also get
teaching tips, a vocabulary word list, and a list of Next Generation Science Standards that the
lesson coveréhttps://www.pbslearningmedia.org/
Social Studies

Althoughthere is some debadédout the effectiveness of prenatal mukarapy, tildren

areoftenintroduced to music even before they are born to kickstart neural development
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(Mastnak, 2016 Children enjoylistening to music, anaaiching with musics an effective way
of making content engaging and memorable for studdvitsic can elicit emotions and
memories, and can aid in information recBlifomenico, 2017t.ehmann & Seufert, 20}8
Flocabulary is a example of avebsite thatises music to get students engaged in educational
content and to promote retention of Hubject matter. The sirovidesmini lessonn various
subjects in the form of rap video¥he raps are catchy and informative. He firea of social
studies, teachers have access to lesson plans, videos, and activities that cover history, geography,
civics, holidays, and economic3he site also provides ideas for encouraging students to write
their own rap songs to help remembeogid (http://www.flocabulary.com) For students who
have difficulty expressing themselves using other mexdiissic povides an alternative medium
for students to demonstrate an understanding of a concept. Students can write songs based on an
event inhistory, for example (DiDomenico, 2017).
Assessingstudents with Technology

Feedback is a crucial component of studeatding. It is important for both teachers and
students to know what students understand, and what they need to improve theirndgidgrsta
(Nyland, 2018) Immediate feedback provides the opportunity for studergauge their grasp
of a concepinstanty andallows teachers to adjust instruction in reale based ohow well
studentsinderstandhe material.When teachers obtain dimuous informal feedback from
learners, they are engaging arrhative assessmenthrough formative assessments, teash
can determine which areas may need to be revisited to improve leaf@aghers can use
feedback from educational websites otwafe and mobile applications to inform their

instructional practicandenhane the learning experience for studerithe data that teachers
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collect during formative feedback can assist the teachers in differentiating instruction (Reeves,
Gunter, &Lacey, 2017; Stover, Yearta, & Harris, 2016).

Digital technology provides an avenue for teachers to coradfocinative assessent
that is multimodaland that can be conducted within the classroom or outside of the instructional
block Using digital techology merelyto deliver traditional assessments doething towards
fully harnessg the power of technology. The effectiuse of technology for assessment
involves using digital technology to embed interactive performance tasks thidl@aasessments
andensuring that the design of the assessments reflects sound pedagogical prindigles.
teachers use technology for forima assessment, they create an environment where students
can demonstrate their achievement and progress in multiple @ftgrswithout time or location
constraintfO’ Leary, Scul |l vy, Karakolidis, & Pitsia,
Timmis, Braadfoot, Sutherland, & Oldfield, 20L6Preservice teachesfiouldbe adequatky
equipped with a knowledge of the hardware and software pertinent to formative assessment, and
it is necessary for them t@mve a thorough understanding of formative assessamentelated
pedagogies (Dalby & Swan, 2019).

Virtual learning environmentsuch as iCivicsprovide opportunities fostudents to solve
authentic problems in a virtual environmefivics is an interactive websitdat students can
access anytime, anywre. Bachers can find games, interactives, and stantbasisd lesson
plansfor lessons in civicsTheycan search the site by content or by state standards, and they
can find interactive activities that include the context and purpose of the leasoved| as tips
and practice to help them differentiate the lessons (La013). In iCivics, students get to play
games such as Activate, where they choose an issue for whidmatveyolead a campaign,

grow a movement, and make a difference, or Imatign Nation, where they help immigrants
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aspiring to become citizens alotige path to citizenship. At the end of each activity, students
get a certificate showing information such as playtime, total points, opponent points, and special
support connectianattempted and correcteachers can require the certificates as evidehce

the student s compl etion of the activity and
student comprehension of the togttps://www.icivics.org.

The certificates thastudents get at the end of each activity in iCivics are examples of
digital badges. Digital badging is a form of assessment where students independently perform a
task or solve a problem in a digital environment, and upon successful completion aivibe ac
receive a badge as a symbol of achievement. Though teacherssigayaagrade to the
activities, digital badges go beyotitetraditional practice of assigning alphabetic or numeric
grades. Digital badges belong to the studentshadldbeusel as evidencef skKill,
experience, or achievement in future classes, higtagle levels, or even during employment
searches (Wegtuckett, 2016).

Freeresponse systenssich as clickers andeb-based or appased systems such as
Plickers, Socrative, or G@rmativefacilitate formative feedback in the classroom environment.
Theweb and appbasedreeresponse systems require the usmobile devicesuch as
smartphones, tablets, or laptops, and the devices may need only a QR code repaerama
thatenablethe devicego function as clickersostudentsanrespond to quéi®ns about the
lesson(Robinson, 2018) Teachers can choose to have the programs identify students by name
and associate them with their answers, oy thayelectto have studestrespond anonymously.
When responses are anonymous, students who wouddlyuavoid answering questions verbally

are more likely to resporgince no one will know who answered the questions correctly and who

did not(Johns, 2015) For student work wtsde of the classroom, teachers can use embedded
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quizzes for instant feedblgcandgamebased learnintghat delives authentic and meaningful
feedback in the form of student reports and dashbodrelschers can use the reports and
dashboards tdirectstucents toward a deeper understanding of the subject ni@ttedf, 2018;
Nyland, 2018).EdPuzzle lets teachers embed quizzes in videos that the teachers create or that
already exist in the EdPuzzle library. Websites such as Sumdog uségseaddearningot
facilitate adaptive learning by presenting students with questionsadrgetheir individual
levels. Teachers can differentiate the assessments and instructions by student, and teachers and
students can view the results and monitor progress (Mittmmbbe, & Jacobbe, 2017h most
cases, when teachers use technologyoionative (and summative) assessment, they are able to
collect individual data that they can use to
aggregate data that can kmed to reflect on the effectiveness of the instructional(limitmis,
Broadfoot, Sutherland, & Oldfield, 2016)
Barriers to Technology Integration

Several barriers exist that prevent teachers from integrating technotodlyan
curriculum. These bagtsarecategorized into firsorder and secondrder barriers. Firsbrder
barriers include a lack of access to technology, support, and professional develdpecentd
order barriers include teachers’ lalaedt® of conf
teachers perceive that technology has on student learningSkumnon& Wolf, 2016).

Educator preparation prograrsan address those barriers that are internal tegpuice
teachers, which include sedfficacy, beliefs, and attitudes. &policy brief on advancing
educational technology in teacher preparationQfiiee of Educational TechnologET)
emphasized thaducator preparation prograrnave a responsibility to prepare teachers across

all grade levels tmtegrate technologyniteaclng and learning effectivelyAs such, teacher
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education faculty should stay abreast of technological innovations that can contribute to learning
andachievement anshould model technology integration for {mervice teachers (U.S.
Department of Hucation, 2016).
Federaland StatewideEfforts to Promote Technology Integration

The federal government has made several efforts to promote technology integration in
schods. In 1993,the publication of A Nation at Risk: The Imperative for EducatioredbRn
was published by the National Commission on Excellence in Educdtltemn Commission found
that integrating technology in the classroom was a priority for educattbe idnited Stateslt
recommended that high school students be required to takaputer course to graduate and
that there be a focused effort to include technology integration in new teaching materials (Bakir,
2016). In 2001,President George Bushysied the No Child Left Behind NCLB) Act into law
Included in that act was The Eanfting Education through Technology (EETT) Act that
provided grants for states that outlined a loagge plan for ensuring ongoing integration of
instructional technologyral strategies into the curriculum. In addition to ensuring that all
students areethnology literate by the time they get to the eighth grade, the BETEdat
i mproving teachers’ abil i ttyraisestudentmadhievgmeatt e e duc
(U.S. Department of Education, ).

The (OET) was created within the U.S. Deparitad Education as a requirement of the
Goals 2000 Act of 1994. Today, the office is charged with developing national educational
technology policy. In it2017 National Hucation Technology Plan Updatine OET
established that as far as educationdirtetogy is concerned, it is no longer a question of
whether the technology should be integrated, but how it can be used to improve teaching and

provide learning opportunitsfor all studentsThe Department of Education insists that students
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in P-12 clasrooms deserve to have teachers who, upon entering the workforce, are able to
meaningfully and effectively select and use the most appropriate technological applications and
digital tools in their classrooms (WilsgRichman, Kimmons, Atkins, & Este20189.

The state of North Carolina passed House Bill 23 in 201 Bill required the State
Board of Education to develop a set of digital teaching and leacomgetencies that would
guide schools of educatipreachersand administrators regarding thlells needed to provide
effective integrated digital teaching and learning. In 2@1® State Board of Education
approvedhe Digital Learning Competencies fGlassroonTeachers anthe Digital Learning
Competencies for Educators. Teachers and Adiriniss are expected to meet these
competencies and use them to improve instruction and promote student I@dorthgCarolina
Department of Public Instructipn.d.) The major focus areas for the Digital Learning
Competencies for Classroom Teacherdeadership in digital learning, digital citizenship,
digital content and instruction, and data and assessment.

The Role ofthe Educator Preparation Programs

Educator preparation progranare tasked with preparing future teachémsan ever
increasinglytechnological and connected world, the teachers of today and tomailidye
expected tdave the skills necessay integrate technology in the classraomeaching a digital
generation of students requires teachersdorpoate the tools that studentse in their daily
lives, and that they will use when they enter the workfoiidee role ofeducator preparation
progransis to ensure that the teachers they graduate have the technological, pedagogical, and
content knowledge that is required to inteégri@chnologyeffectively. Effectively infusing

technology in the undergraduate curriculum would enadblecator peparation prograsto
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prepare future teachers who are confident with their ability to integrate technology in their
classroomsTrainin, Friedrich, & Deng, 2018Yu & Okojie, 2017).
The Interstate Teacher Assessment and Support Consortium (INTASC)

The Irterstate Teacher Assessment and Support Consortium (INTASC) identified a set of
core teaching standards that serve as the model for whetiveffeeaching and learning should
look like in a21%-century classroom. The standards focusreatingpersonalized leaing
experiencesor diverse learnergievelopinga stronger focus otineapplication of knowledge
and skills,improvingassessmettiteracy,fosteringa collaborative professional culture, and
establishingnew leadership role®f teachers and administrators (Council of Chief State School
Officers, 2011). Although INTASC does not explicitly list it as one of the standards,
technologeal literacy is a concept that is implicit across all standards, particularly those that
addresgersonalized learning for diverse learning and application of knowledge and skills.

INTASC and regional accreditation agencies govieerknowledge and skilthat
teachers are expected to have upon entering the workfbeaeherare expected temploy
21%-century teaching skillhat includestrategies and processes needed to devefopekitury
learners. Integration literacy iscaucialcomponent of gservice teacher preparatio@iven
the opportunity to use technologyanthentic environments, peervice teachers develop greater
technology integratioself-efficacy. Educator preparation programs shopitdvide
opportunities for preservice teachs to learn and practice techagy integration ilan, Shin, &

Ko, 2017.
Council for the Accreditation of Educator Preparation (CAEP)
The Council for the Accreditation of Educator Preparation (CAEP) accredits most of the

nation's schools of educatio@AEP is the result of the 2013emger of the National Council for
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Accreditation of Teacher Education (NCATE) and the Teacher Accreditation Council (TEAC),
each of which vasanoption foreducator preparation prograrthat sought to gain accreditation
(Schwarz, 2016).The Council includeensuring that candidates model and tesénology as a
part of Sandardl: Content and Pedagogical Knowledgatthe Council als@xplicitly states

that it considers diversity and technology as cmgting themes thateuld be interwoven in
every aspect ofreeducator preparation prograrBchools of education are expected to address
how the integrate technology in each of the five standards that are required in the CAEP self
study processCAEP expects that technolpntegration is embedd throughout theeacher
education progrartCouncil for the Accreditation of Educator Preparatiddlf.

Stand-Alone Course or Technology Infusion Approach

Most schools of education provide only one statahe course in instructal
technology for theipreservice teachergyven thouglsuch an approach has been proven
ineffective in preparing them for effective technology integration. It i€notighto teach pre
service teachers how to use technology. ®ieuldget the chace to understand how
technology interrelates with pedageaiand content knowledge (Admiraal et al., 204&lson
Voithofer, & Cheng2019; U. S. Department of Educatipf017).

Advocates of the technology infusion approach contendehaher educatsare vital in
preparing and motivatinfyiture teachersotintegrate technology, arsthould model the use of
technology so that preervice teachers can observe how it can be used to enhance the teaching
and learning environmefitondeur et al., 2009 On the part of the teacher educator, modeling
of the useof technology should be so intentional that-peevice teachers can collaboratively
reflect upon and discuss the experienites, thereforg very important thateacher educators

possess strongdknology integration skillsPreservice teachers shalbe giverachance to
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evaluate the effectiveness and value of different technologies and strategies, and design
curriculum materials that integrate technology in a-tbveat environment|stes& Dailey-
Hebert,2018; Tondeur, Roblin, Braak, Voogt, & Presige, 2017).

The aim is not to imply that a course in instructional technology is not beneficial for pre
service teachers. In fact, such a course can serve as an introduction to computers aodatduca
technology, especially for digital immigrantsstudents who have little experience with
computers, and who are uncomfortable with the thought of using technology in the classroom.
Teachers do need to have basic computer and technology tramswg;hatraining reduces the
anxiety that they feel abolgarning to integrate technology in the curriculum (Zogheib, 2015)
However, it iscrucialthat preservice teachers learn to connect the technology to the content and
the pedagogyYu and Okojie (P17) contend that teachers should be able to choos®otegies
that are contergpecific and guided by pedagogical principles.

Technology Transience

Technology is dynamic. The nature of technology is such that the speed at which
innovations arise andebome obsolete makeschallengingto prepare prservce teachers to
use a specific tool or set of tools. The term coined for this phenomenon is technology transience
A primaryconcern with technology transience is that the gap that exists betweenfthelogy
available tahebroader society and the technology in usechools is wideningMuilenburg &
Berge, 2015).The TPACK framework provides teacher educators with a roadmap for giving
pre-service teachers the ability to evaluate technologiradvations as they arisendto
determine if those innovations fit into their framework of content and pedagogical knowledge

(Amirault, 2015) While this does not necessarily close the gap created by technology
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transience, it equgpre-service teachemsith the tools they need to adaptickly to new
technologies introduced within the educational arena.

Muilenburg and Berge (2015uggested four strategies for addressing technology
transience. The first strategy is to nurture a fundamental shift kingimabout technology. Pre
service teaches should be free to explore technology. Teacher educators should model a
positive attitude toward the dynamic nature of technaldggth teachers and students should
understand that technology widlil andbe pepared for that. It is alsatal for teacher educators
to stay current with technology in the content area and encouragerpree teachers to do so as
well. The second strategy is to develop technology fluency and adaptability. There should be a
focus on UDL and allowing studenagtions for creating products of learning. The third strategy
is infusing TPACK throughout theducator preparation programot just in a standlone
technology course or in a single methods course. Finallgdheatopreparation program
should be deigned to utilize a developmental approach to TPACK. Awrtfolio is a tool that
allows students to track their progress in an area over firhe use of @ortfoliosmay be a
useful approach to addressing technologpdrencesincepreservice teachgican use them to
document their growth in technology integration throughout #iicator preparation program
(Muilenburg & Berge, 2015)

Pre-Service Teacher SelEfficacy

Researclhas establishethat when teachers hapesitive experiences and attitudes
towards technology, they are more likely to use technology effectively for teaching and learning
in the classrooniSavage, 2006 Whether teachers choose to integrate technology is often
greatlyinfluenced by their exp&nces in theieducator preparation prograrfinstefjord &

Munthe, 2016).Educator preparation programare the ideal avenues for nurturing positive
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interactions with technology and technology integration. Howedercator pregration

prograns find itdifficult to provide sustained learning opportunities in technology integration for
pre-service teachers (Tondeur et al., 2017). In many instances, teacher educators themselves
have low seHefficacy with technology and technologyegration, and so aret able to provide

the level of modeling and practice thatservice teachers need to increase their levels of
comfort with technology integratioffroulger, Graziano, Schmid@rawford, & Slykhuis, 2017
Uerz,Volman, & Kral,2018).

Technology slf-efficacy refers to the level of confidence teachers have in their ability to
integrate technology in their classrooms in a meaningful(Way et al., 201§ The preservice
experience can have a sefeffedcyiruusing instroghcadc t on t eac
technology. Current preervice teachers are, for the most part, also digital natives., fblogy
were born in an age of technological innovation, and as such, are more amenable to using
technology in their classroomdhe issue is that having anlinf of teachers who are digital
natives is not translating to increases or improvements in technology integration (Tondeur et al.,
2017).

The factor that may be at the root of this dissonance is that digitally natigempiee
teachers are not empowdn® go beyond computer or information literacy to integration
literacy. In response to mandatleyg teacher education accrediting bodies, educator preparation
programs developed technology courses for theispreice tachers However, in most cases,
those coursefocused more on technology skills than on teaching and learning with technology
There was no connection to methods coymsed although it is beneficial to increase-pegvice
teacher s’ t ¢hosk skilslaloreg yo nstprepdutuse teachers to integrate

technology in their classroom practices (Sun, Strobel, & Newby, 204&hy preservice
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teachers graduate from thenucator preparation prograrand encounter reality shock when

they entertie classroom, finding that theyeaneing asked to integrate technology that is far
beyond what they were exposed to in their programs. The result is that teachers have low self
efficacy with technology integration because they are not confident thatahejo so in ways

that effectivey impact teaching and learning. Most of the learning about technology integration
thereforetakes place after the teachers have entered the field (Admiraal et al., 2017).

Teacher educatoshouldencourage prservice ¢achers to make a connection betwe
content knowledge and instructional strategies. There should not be a disconnect between
content and pedagogy. Instead, methods courses and the student teaching experience should be
designed in such a way that fgewice teachers see their instrugomentors, and supervising
teachers in the field modeling effective technology integration. The methods courses and field
experiences should also allow fmervice teachers to practice what was modeled for them. Han
etal. (2017) found that when pigewrice teachers have studdgrtiching experiences thatovide
them withthe opportunity to observe anservice teacher effectively using technology in the
classroom, and practice technology integration themselves, tteserpice teachers
experienced amcrease in technology integration sefficacy. Allowing preservice teachers to
practice technology integration through lesson planning was found to increase their technology
integration sekefficacy Janssen & Lazater, 201$. Preservice teachersould practice
creating technologinfused lesson plarie their methods courses. They would have the benefit
of practicing technology integration in a nthireatening environment and would be able to get
feedback and advice from their peers and instracto

Schools of Education in North Carolishouldactively seek ways of providing more

opportunities for preservice teachers to observe and practice technology integration. Most
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programs across the country appeaeduipstudents with basic computer kkirather than
technology integration skills. As asdt, beginning teachers tend to use technology for
preparation and productivity rather than as an instructional lttasi, et al, 2017;Tondeur et al.,
2017). Perhaps pigervice teachers will shoan increasing trend in technology integration-self
efficacythroughouthe baccalaureate program if they get continuous exposure to examples of
technology integration, and if they get opportunities to practice technology integration
themselvegHan, et al, 2017)

Summary

T o d a y12 studdnts are membersaofligital generation who learn differently from
students in generations past. Teackbmuildadopt and adapt technology within the teaching
and learning environment to engage the students and eriyean for the technological world in
which they will ive. If future teachers are to develop the mindset andéeffedficy needed to
integrate technologgffectively, educator preparation prograstsuldbetter equip them to do
SO. Bas ed aahleaBiagthkary, faculty in sdoicator preparation progrstmsild
model technology integration, and provide authentic opportunities in methods courses and field
experiences/student teaching for-pevice teachers to practice technology integration.

The studentthatpre-service teachers will face in the classroom will be digital natives,
who have been exposed to technology all their lives. They are creators of content rather than just
passive consumers. They live in a world whbexause of technadjy, there aremboundaries.
Future teachershould thereforepe skilled in meaningfully integrating digital tools and digital
media to meet the multimodal needs of learners, differentiate instruction, and assess student
learning However,too manyteachers are leang their undergraduate programs lacking in their

confidence to integrate technology in their teaching and leaefiagtively. Educator



58

preparation programshouldwork to improvepres er vi ce teachers’ -technol
efficacy, beliefs, and @itudes.

Educator preparation programs have been mandated by the federal government to ensure
that preservice teachers are confident in their ability to integrate technology once they transition
to the classroom. States also fall undiés mandate. TénNorth Carolina legislature is
examining ways to improve technology integration within BXclassrooms, andykar
educator preparation programs in North Carosihaulddetermine the best way to meet the
mandate. One decision that thesleges and uwersitiesneedto make is whether to utilize a
single technology course or to infuse technology throughout the educator preparation program
To help inform that decision, the purpose of this proposed research will be to deiéthene
is a differencen teacher technology integration sefficacy based on whether their progsam
provided just a standlone course or infuseédchnologythroughout theurriculum. The next

chapter will detail the methodology to be used to conduct tly.stu
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CHAPTER THREE: METHODS
Overview

In this research study, a causamparative desigwasused to determine if there is a
relationship between beginning teacher-séfitacy wth technology and the level of
technology infusion in their undergraduategrams. Participantsfor the studywerechosen
from a large school district in southeastern North Carolinanamdasked to complete a
survey to determine their sadfficacy wih technology integration in the classraoithe
levels of technology integtioninfusionin the undergraduate prograneported by the study
participantgdedicated technology course, technology infusion throughout the program,
dedicated technology coersnd technology infusion throughout the programieused to
determine itthere is a difference in technology integration-séfitacy amondeginning
teachers whgraduated from those progranighe design of the study discussedand the
research gestion and hypothesasereviewed in this chapter. This chapter also idetu
information on the participants and setting of the study, the instrumemtabased to
capture data on the dependent variable (technologgfieificy), the procedures thakre
followed, and how dataasanalyzed.

Design

The study utilizd a norexperimental eypost facto causalomparative designThere
wasno control groupand no manipulation of the indepkmt variabldook place, so the
designwasnonexperimental.With ex-post facto research, there is no manipulation of the
independent v@able because the characterizing event has already takerapthtigere is no
random assignment to the different gro¢@all, Gall, & Borg, 2007Haynes, Rolmison,

Edwards & Key2012 Wachter Morris & Wester, 2038 In the case of this study, the
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independent variablevasthelevel of technology integration in the undergradusttecator
preparation prograpand the participantsadalready completed their ungdgaduate programs.
The researcheatid not have any control over the group into which eachigyaantfell, so the
studywasex-post facto.

Therearethree categories of tHactor orindependent variablgevel of technology
infusion in the undergraduate program) t hi n whi ch a edueai nni ng teact
preparation programmightfall, whichwill be measured on an interval scalkhe beginning
elementary teachers have completed ortbefollowingtypes of undergraduate program: (a)
anundergraduate prograthathad a single course dedicated to teaching technology
integration; (banundergaduate prograrthatinfused technology integration throughout the
curriculum, or (canundergraduate progratha had both a dedicated technology course and
technology infusion This factor is considered a fixed factor because the categories represent
the range of possible levels of technology infusion in an undergragdiatator preparation
program except forwhere there is neitherdedicated technology course or technology
infusion in the prograrWarner, 2013) A review of the selfeportingby the educator
preparation progragwithin the state of North Carolirdid not reveal any prograswith no
technologyintegration at all.

The meaurement of technology sedfficacywasin quantitative termsand whilethe
Likert scale falls somewhere betweedinal and interval, there have been no issues reported
with using the scale in parametric statisti€esults obtained from instruments using Likert
scales have been found to provide useful and valid results (Warner, Z0&3)se of the
TTES is acceptble for this study, aSall et al.(2007) assert that questionnaires may be used

for data collection.
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Research Question

The research questions for this causahparative studwereas follows:

RQ1: Is there a difference in technology integration-géitacy scores among
beginning elementary school teachers by level of technology infusion in the wathengr
educator preparation progrgaedicated technologyourse, technology infusion, dedicated
technologycourse plus technology infusioa3 meased by the Technology and Teaching
Efficacy Scale (TTES)

Hypothesis

Thenull hypothess for this studywas

Hol: There is no statistically significant difference in technology integratioresitacy
scores among beginnirgementary schoaeachers byevel of technology infusion in the
undergraduateducator preparation progrgaedicated technolfy course, technology infusion,
or dedicated technologyourse plus technology infusioa$ measured by the Technology and
Teaching Efficacy Scale (TTES)

Participants and Setting
Population

The participantsor this studywerebeginningelementary schoaeachers who
graduated from a foryeareducator preparation prograrm North Carolina, there is a three
year induction program for new teachexo are cosidered beginning teachers during that
induction peria (Public Schools of Noint Carolina, 2016) It is that definition of beginning
teachers that will be used for this stuthachers within the first three years of their teaching
careers.A conveniene samplevasdrawn from the population of beginnietementary

schoolteachersn one of the largegtublic-schoolsystems in southeastern North Carolina.
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Upon approval from the institutional review board (IRB) and the school syskectronic
surveysincluding a consent formveresent tathe beginning teachers through the Begni
Teacher Coordinator for tleehoolsystem Participation in thetady wasvoluntary for the
teachers

With more than 50,000 students and 3,000 teachers, the school systerof the top
five largest school districts in the state, and one ofaheight for diversity. The school
district website listed the demographic maigeof students for the 2042018 school year as
450%% black,29.0P6 white,13.4®6 Hispanic, 1.8% Asian, 164% Native American,50%
Hawaiian/Pacific Islandernal 8.37% Two or More Approximately75% of the students
receive freeorreducedeals and 14. 4% receive exceptional c h
elementary schools in the school systand elementary students compriséth4f the
system’ s t o thateachenmturnoVer ratedon dlementary schoolslws and
31% of the system’s el ementary school teacher s
experience.
Sample

This studysurveyedl 26 beginning teachersvhich according to Gall et 2007, p.
145), is the required minimum for a medium effect size vettatistical power of .7 at the .05
alpha level.According to Gall et al. (2007), there should be at least tEipants in each
group in causatomparative researchnd this studynet that criterion The samplef
beginning teachethatwasused in this studwasa convenience sampiieawn from one of
the largest and most diverse school systems in North Cardlive sample consisted 24
males and.02females. The average agef the samplevas betweeB5 and 44years old, and

the averagaumber of years of teachifgr the samplavas3 years
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Group 1 (Dedicated TechnologyCourse)

The dedicated technologyoupconsisedof teachers for whom the undergraduate
program included only a dedicated course for instructional technoldgy group consistl
of 11 males an@6 females In terms of their reported ages, there were 6 participants in the 18
25 age grop, 16 in the 2834 age group, 12 in the 3Bl age group, 1 in the £ age group,
and 2 in the 5%4 age group. There were 4 teachers who had been teaching for less than a
year, 5 who had been teaching &oyear 7 who had been teaching for 2 years, 2hdvho had
beenteaching for 3 years.

Group 2 (Technology Infusion)

The technology infusion group includieeachers whose undergraduate programs did
not have a dedicated technology course. Instead, instructional techimbémggtionwas
infused acrosmethods coursesThe group consistlof 5 males and.7 females Of the
participants in this group, 5 were in the 28 age group, 8 in the 28 age group, 3 in the 35
44 age group, 3 in the 46 age group, and 3 in the-68 age group Threeteaches repored
having less than one year of teaching experiesiceeporedhavingoneyear of experience,
four repored havingwo years of experience, amtheteachersepored havinghreeyears of
experience.

Group 3 (DedicatedTechnologyCoursePlus Technology I nfusion)

The teachers in the dedicated technology coursagthsologyinfusion group were
required to take a dedicated instructional technology course during their undergraduate
programs, bualso had instruction&chnologyinfused across metkls coursesThe group
consisedof 8 males and9 females Within this group, 8 teachers were-28 years old, 30

were 2534 years old, 13 were 381 years old, 13 were 451 years old, and 3 web&-64
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years old There wee 13 teachers who had beeadieing for less than a year, 6 who had been
teaching for a year, 15 who had been teaching for 2 years, and 33 who had been teaching for 3
years.

The demographic information for each group is summarized in Table 1.
Table 1

Demaraphic Information for Teachs by Group

Group 1 Group2 Group 3

Gender Male 11 5 8
Female 26 17 59
Total 37 22 67
Age Group 1824 6 5 8
2534 16 8 30
3544 12 3 13
4554 1 3 13
55-64 2 3 3
Total 37 22 67
TeachingExperience Less than 1 year 4 3 13
1 year 5 6 6
2 years 7 4 15
3 years 21 9 33
Total 37 22 67
Instrumentation

While the topic of factors influencing teacher integration of technology has been well
researched, there igjapin the research on what contributes to the presence or absencseof tho
factors. One ofthefactet hat af f ect t e a adlogyisstheir selfficacy r at i on o
This study investigatgif there is any relationship between how teachers are prepared for
technology integration in their undergraduate programstedgelfefficacy with technology.

In general, seléfficacy has proveto be problematic to measure. There have beeeral
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instruments developed, but problems have arisen with each in terms of construct, validity, and
reliability (TschanneMoran & Woolfolk Hoy, 2001) Similarly, he existing studies on teacher
self-efficacy, specificallywith technologyuse a multitude of different instrumeiis there has

not been a consensosthe best instrument for measuremeResearchers have simply either
adapted existing se#ifficacytests orcreated their own instruments for measuring technology
self-efficacy, many specific to particular subject are&sw of these tests are specific to

behavior, an@ven fewer arepecifcally aligned with the Interniainal Society for Technology

in Education’s standards for teachers (Gentry,
Although thereveres e v e r a | i nstruments ayv adffitasybl e f or
with technology, e Technology and Teaching Eficy Scale (TTES)asselecteecause
other instruments used in prior reseasarelimited to measuing teacher technology use or
attitudes rather than true sefficacy. The TTES consists of 22 itemsadspoint Likerttype
scale thetotal scores rage from 22 to 110Total scores closer to 22 indicate that the teachers
have low selefficacy with technology integration, whitetal scores closer to 110 indicate
teachers are highly sedfficacious with technologyDeveloped and tested by Tanguma,
Underwood, & Mayo (2004}he instrumenhasa Cr o sidiphach.98ndicating strong
internal validity. The scale wassed in a longitudinal study geared at increasingereice
teacherstechnology integration se#fficacy through a technologyaining program, and a study
of a particul ar c o-serisedeadharsechrplogy selefficatp(dlayd, on pr e
Kajs, & Tanguma, 2005; Willis, 2015)
Two subscales comprdéhe TTES: (a) th&Jse ofTechnologyEfficacy Scale, and (b)

theTeading Efficacy Scale. Each subscale consstof 11 questionsvith total scores for each

section ranging from 11 to 55 he use of technology efficacy scale incldidtemss uc h as *“ |
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am able to use technol @iyd t 0Sdrasmsgreensiusnmg st udent
classes because of my ability to effectively incorporate technology into my teacharmgson
theteaching efficacy scaleincludé | vary my teaching strategies

student s and “Evenistudeotdswcah peoef at afde mn
Response options on the TTBSreStrongly DisagreeDisagreeNeutral Agree and Strongly
Agree rated on a scale from 1 (Strongly Disagree) to 5 (Strongly Agfiée$. study utilizel the
11 questions that comiped the Use ofTechnologyEfficacy Scale as he nature of the items
included inthat section of th& TES madeit the closest match for data collection for this study
(AppendixA). The survey took approximately 10 minutes to compkéemission to usthe
surveywas grantedby one ofthe developerbeforedissemination to beginning teachers
(AppendixB).
Procedures

With the written permission of the authgttse Use of Technology Efficacy Scalke
subset of th&@echnology and Teaching Efficacy Scale EF),wasadministered to the
participants in this studyBeforethe administration ahe survey, permissionasobtained from
the school sysAppemdix€anenti dleraofyf Une ver sity’ s |1
Board (IRB)(AppendixD). Oncethe central office graptdpermissionantl i berty’ s | RB
approvel the proposalthel1-item survey including minformedconsent formand additional
items for collecting demographic informatiasmsemailedto the Beginning Teacher Coordinator
at the centralffice (AppendcesE-G). The Coordinatoelectronicallydisseminatd the survey
to the beginninglementaryeachers with no more than three years of teaching experience

All efforts weremade to create a subject line for the email sent to teacherstrague

their participation, to be attentiayetting. The body of the email properly infadparticipants
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of the intent of the study, expla@dthe survey, and/as crafted t@voke an emadnal response
that encouragkteachers tparticipate The email ncluded a link to the survey, and the first
page of the survey included a link to the downloadiiitemedconsent form The participants
then had the option of indicating their consgnploceeding with theurvey orclosing the
survey The survey tok approximately 10 minutes for the teachers to complete, included the
guestion items that captured demographic information

Beginning teachers who completed the survey were eligible¢atkesd in a drawing for
one of three $100 Visa gift card$he enails for the gift card drawing were collected separately
from the survey responsisthe study to ensure teacher anonymitip identifying datavas
collected The survey remainegpen for four weeksData collected from the surveyas
exported from Qu#ics into SPSSWithin SPSSthe data was visually examined, and
incomplete responses wereremavedn accor dance with Liberty
policy, all data collecwill be stored in a secured area for three years, after which thdyewill
destroyed.

Data Analysis

This study utilizel a oneway betweersubjects analysis of variance (ANOVA) for
analyzing the data collected from the survefscording to Galkt al.(2007) anANOVA is
used to companmmore than twaneans. It compares thetweergroup variances in individual
scores with withirgroup variances in those same scok®arner (2013%tated thaANOVAs are
appropriate for studies such as this one, wtirereneans afjroupsthatare naturally occurring
are being compared, andhere participants are members of only one grddgita from the study
wereanalyzed to see if the metathnology selefficacyscores obeginning elementary school

teachers from each type of undergradteaeher educatigorogram diffeedsignificantly.

Uni
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A totaltechnology integration se#ffficacy score was calculated for each teacher by
summing the responses to the 11 survey questitims range of possible s&s was from 11 to
55, with a score of 11 indicating low technology integrationeffiifacy, and a score of 55
indicatinga high level of technology sefffficacy. A box and whisker plobf thetotal scoresvas
used to detenine if there were any outlig in the dataOne outlier was identified and removed
The normality of the data distrbon was tested using a KolmogofSmirnov test since the
number of participants was greater than 50 (Warner, 2018 KolmogorovSmirnov test
indicated that the was a violation of the assumption of normality of distributiorfirespuency
histograns werecreated to provide a visual check of the shape of the distribufloe histogram
showed the shape of the distribution curve to be acceptable, and this p@seslipy calculated
skewness and kurtosis scores that fell within the acceptable ramygerfality of distribution A

Levene’ s t desttthe assumption®feeguality of variance, tiedtestdetermined that
there was no violation of the assption

Descriptive statisticerere used t@xamine the mean and standard deviation®f th
survey scoreslf the ANOVA yields a difference between means by way of a signifieant
ratio, it is advisable to conduct folleup testing via atest for multiple comparisons (Warner,
2013). For this study, thesults of theANOVA wereexamined ard since nonef the
differences in the meangerefound to be significantjo post hoc testingvas conducted
PartialEta squaredn?® wasused to clulate effect size with an alpha § o (fWarnef) 5
2013). The sample sizmet the minimun{126 participant} that is requiredo achieve a
medium effect size for a study utilizingpaeway analysis of variance (ANOVA) with three

groups, with astatistical power of .7 at the .05 alpleadl (Gall et al., 2007)All testswererun

at the 95% confidence level.
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CHAPTER FOUR: FINDINGS
Overview

The purpose of thisonexperimental causabmparativestudy was to determine if there
was a statistically significant difference in the technolsgjf-efficacy scores of beginning
elementary schodeachers based on the level of technology integration instruction in their
undergraduate program3he beginning teachers completed Tieehnology and Teaching
Efficacy Scale (TTES), an 1duestion surgy. The scores were analyzed using Microgodtel
(Excel) anda oneway Analysis of Variance (ANOVA) isPSSversion 26.

Research Question

RQ1: Is there a difference in technology integration-eéficacy scores among
beginning elementary school teachby level of technology infusion in the undergraduate
educatompreparation prograrfdedicated technologyourse, technology infusion, dedicated
technologycourse plus technology infusioa$3 measured by the Technology and Teaching
Efficacy Scale (TTER

Hypothesis

Hol: There is no statistically significant differee in technology integration sedfficacy
scores among beginnirdementary schoaéachers by level of technology infusion in the
undergraduateducator preparation progrgaedicated techalogy course, technology infusion,
or dedicated technologyourse plus technology infusioa$ measured by the Technology and
Teaching Efficacy Scale (TTES)

Descriptive Statistics
A total of 156 beginning elementary school teachers from a large distribei

southeastern United Stat@$emptedhesurvey Of that number, 18achers did not complete
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the survey, 11 teachers indicated that they had no technology integration training or did not
complete a fouyear teacher education program, and one ssdianiwas identified as an outlier
on the initial box and whisker plot. All invaligk incompletaesponses were removex was the
outlier that was identifiedA total of 126 survey responses were analyzed for this study.
Frequencies of Demographic Inbrmation

Table 2 shows frequencies for the respondents by gender, age group, teaching experience,
and level of technology infusion in t

he undergraduate program.
Table2

Frequency bypemographic Information

Demographic Group Frequency Percent
Gender Male 24 19.0
Female 102 81.0
Total 126 100.0
Age Group 1824 19 15.1
2534 54 42.9
3544 28 22.2
4554 17 135
55-64 8 6.3
Total 126 100.0
Teaching Experience Less than 1 year 20 15.9
1 year 17 13.5
2 years 26 20.6
3 years 63 50.0
Total 126 100.0
Level of Technology Infusion Class 37 29.4
Infusion 22 17.5
Class and Infusion 67 53.2

Total 126 100.0
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Total TTES Scores

The original TTES consisted of 22 questions, 11 of which dealt with teaching self
efficacy, and 11 oivhich dealt with technology seléfficacy. For this study, only the questions
pertaining to technology sefffficacy were usedE a ¢ h t ¢o&ltebhaalogyselefficacy
score was calculated by summing the values for the respirtbessurvey Thepossibeé range
of total scores was 11 to 5@ith a higher score indicating a higher level of technology
integration sekefficacy. Table3 shows the means and standard deviations dbthéscores for
each group of teacher3he group of teachers whe teachr education program included just a
dedicated class for technology integration had a rt@tattechnology sekefficacy score of
47.97 (SD=5.829,N = 37). The mean score for the group of teachers who had no dedicated
class fortechnology integration,ui whose instructors infused technology across the methods
courses was 45.28D= 6.007.N = 22). For the teachers who had a dedicated technology
integration class and whose instructors infused technology across the methoels, tbensiean
was 47.25%D = 6.041,N = 67).
Table3

Descriptive Statistics

Level of Technology Infusion Mean Standard N
Deviation
Class(Group 1) 47.97 5.829 37
Infusion (Group 2) 45.23 6.007 22
Class and InfusiofGroup 3) 47.25 6.123 67
Total 47.11 6.041 126
Results

This section will outline the process employectoilecting andscreening the data and

present the results of the enay ANOVA.
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Data Screening

The survey data was collected using Qualttfgsand wasexportedto SPSS. Data
screening was conducted in SR&8&d espondents who did not complete the entire survey or who
entered invalid responses were removed from the data file. A box and whisker plot was created to
identify any outliers (Figure 1)One outlier wasdentified and removed before proceeding with

further analysis.

55.00

50.00

4500

40.00

35.00

Technology Integration Self-Efficacy Score

57
30.00 o

Class Infusion Class and Infusion

Type of Technology Integration Instruction

Figure 1 Box and Whisker Plot for SeEfficacy by Level of Technology Infusion
Assumption Tests

A oneway ANOVA was used to test the hypothesis that therenwastatistically
significant difference in technology integration sefficacy among beginninglementary school
teachers by level of technology infusion in the undergradechteator preparan program

(dedicated technologgourse, technology infusion, dedicated technologgourse plus
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technology infusions measured ke Technology and Teaching Efficacy Scale (TTEB)e
assumptions of a ongay ANOVA require that normality and homogpity of varianceexist
Dependent variables must be quantitatindependent variables must be categorical with two or
more indepenent groupsand observations must be independent of each other between and
within groups(Warner, 2013)

The normality éthe data was examined using a Kolmoge&mirnov test (Tabld).
The KolmogorovSmirnov test was used because the sample sizereategthan 50N=126),
and it is the preferred method of testing the normality of @@&teen & Salkind, 2014).
Table4

Kolmogoro¥Smirnov Test of Normality of Data

Level of Technology Infusion Kolmogorov+Smirnow?
Statistic df p
Class 0.122 37 0.176
Infusion 0.104 22 .200
Class and Infusion 0.124 67 0.012

There was a violation of the test of normality found with the Class and Infusion group (
< 0.05) The ANOVA isrobustto violations of the assumption of normalithdditionally, the
skewnes (-1.618) and kurtosis-(.106) were both within the acceptable randevisual
examination of the frequency histograim Figure 2 showed that the distribution shage
close enough to normal shape (Warner, 20B3sed on thesreefactors, the desion was

made to continue with the ANOVA.
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Group 1 Group 2

Group 3

Frequency
Frequency
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Technology Integration SeEfficacy Scores

Figure 2. FrequencyHistogram forSelf-Efficacy Scores
Leveneés Testfor Homogeneity of Varianceas used to check for violations of the
assumption oéquaity of variances (Tabl®). The results of the te§(2, 123=0.051,p = .951)

indicate that the test of homogeneity of variances was satigfreddb).

Table5
Leveneds Test of Equality of Variances
Levene
Statistic dil di2 P
Total Technology Sef  Based on Mean .025 2 124 976
Efficacy Score Based on Median .037 2 124 964
Based on Median and with .037 2 120.272 .964
adjusted df
Based on trimmed mean .032 2 124 .969

Results forthe Null Hypothesis
A oneway ANOVA was used to determine ifethypothesis that there was no difference
in technology selefficacy scores among beginning teachers baseldedavel of technology

integration instruction received in the feggar undergraduate teacher ediscaprogramshould
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be acceptedrable6, One-way ANOVA for Technology Integration Sefifficacy Scores
depicts the results from the eom&ay ANOVA that was conducted
Table6

Oneway ANOVA for Technology Integration Sfficacy Scores

Sum ofSquares df Mean Squar¢e F Sig.
Between Groups 106.92 2 53.461 1.476 233
Within Groups 4455.523 123 36.224
Total 4562.444 125

The results indicate that the null hypothesis should not be rejected at the 95% confidence
level, whereF(2, 123) = 1.476p = 0.233,h? = .023. The partial eta squareh? = .023, indicates
t hat 2. 3% otdtaltectnelogy seHafficdicy scae’s could be explained by the level of
technology infusion in the undergraduate teacher education progtaah is a medium effect
As thenull hypothesis warotrejectedthere wereno follow up tests conducted.

Summary

This chapter described the procedures used in organizing and analyzing the data used in
the study, as well as the results of those analyBlere wereno significant differences found in
the beginning tedc e rtogaltechnology integration sedfficacy scores based on the level of
technology infusion in their undergraduate teacher education programs (dedicated technology
integration course, technology integration instruction infused across methods coubsdsa
dedicated technology integration course and technology integration instruction infused across

methods courseshapter 5 will provide further discussion of the results of the data analyses.
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CHAPTER FIVE: CONCLUSIONS
Overview

As required byheNorth Carolina State Board of Education (SBE), schools of education
within the state are required to report how candidates are prepared to integrate technology upon
entry into the classroonirhe SBEs concerned that teachers are not ready to usedegrto
improve teaching and learning as soon as they enter the classFberprevious chapter
presented theesults tlat were obtained from an analysis of thsponses of 126 beginning
teachers in a majachool system in North Carolind his chaptewill discuss those results
against the background of this studg well as the implicatiarior teacher preparation in North
Carolina The limitations of the study will be discussed, émelresearcher witecommendhreas
for future research

Discussio

This causatomparative study was designed to determine if there was a statistically
significant difference in the technology integration -séffcacy scores of beginning teachers in a
large school system in the southeastern United States tra$eavtechnology integration
instruction wasstructuredn their fouryear undergraduate teacher education prograhes.
study was conducted against the background of
ensure that new teachers ententioekforce pr@ared to utilize instructional technology
effectively. Current research concludes that one of the main factors that determine how
effectively teachers integrate instructional technology is theiesitiacy with technology
integration(Yesilyurt, Ulas,& Akan, 201§. Self-efficacy is the extent to which people believe
in their ability to accomplish specific task$he self-efficacy of beginning teachers as related to

their technology integratiooorrelatego how well beginning teachersitk that theycan use
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technology to improve student learning and solve classroom probdlem®( & Garvis, 208;
Troesch & Bauer2017). The research further identifies the level of preparation teachers receive
in their undergraduate teacher educatiommams as onef the main predictors of their self

efficacy with technology integration in the classroofte aim of this study was to fill a gap in

the literature by delving more deeply into the relationship between how technology integration
instructionis structuredn the undergraduate program, and the degreerdidencehat teachers
haveonce they enter the profession.

All colleges and universities in the state of North Carolina must present an Institution of
Higher Education Performan&eport (IHE Report) taie State Board of Education (SBH)he
three structural categories of instruction that were uncovered by a review of the IHE Beports
a dedicated instructional technology integration course, instructional technology integration
infused across the mett® courses, and both a dedicated instructional technology integration
course and instructional technology integration infused across the methods céuesésw of
thecurrent literaturéndicates that theptions are the samerass the natiofFoulger Wetzel, &
Buss 2019) The research question for this study was developed using the three structural
categories of technology integration instruction that emerged from the review of the IHE
Reports Is there a difference in tecbliogy integration seléfficacy scores among beginning
elementary school teachers by level of technology infusion in the undergraduate teacher
education prograras measured by the Technology and Teaching Efficacy Scale (TTE&e
were three groups of participants: Groupthe program included onlydedicated technology
course Group 2—the program consisted tdchnologyintegration instructiomfused throughout
the methods courses; and GrouptBe program included dedicated technology integration

course as well aechnology integration instruction infused throughout the methods courses.
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The technology integration sedfficacy scores for 126 beginning teachers across all
three groups were analyzed using a-osag analysis of variance (ANOVJo determine
whether to acept or reject the null hypothesis that there istatistically significant difference
in technology integration seéffficacy scores among beginniagmentary schodéachers by
level of technologynfusion in the undergraduagelucator preparation ggram. The results of
the ANOVA, asdisplayed in Table 8ndicated that the null hypothesis should not be rejected
Although not statistically significangs illustrated in Table 3here were differences in the
begi nni ng -effeacyshoeencsoss the thiled groypsith Group linterestingly
having the highest mean scol £ 47.97), followed by Group 3 = 47.23), and Group M =
45.23) andthe partial eta squareh? = .023, indicated that there was a medium effect of the
t e a ¢ h e olayy seltedtiaady acores as they relate to the level of technology infusion in the
undergraduate teacher education program

Busset al. (205) undertooka quantitativestudyto compare beginning teacher self
efficacybetweerteachers who took a dedicdteechnology integration course, and teachers who
experienced technology integration infusion in their methods couf$esdata fronthe
guantigtive studyindicated that while both groups showed improvements in their confidence
with technology integrabin, technological knowledge (TK) and technological pedagogical
knowledge (TPK) improved more rapidly in the dedicated course group, while content
knowledge (CK) and pedagogical knowledge (PK) improved more rapidly in the infusion group.
Additionally, Busset al (2018) conducted gualitative studyhatsupported the findings from
the quantitative study, as the qualitative data indicated thatabledies in the infusion group
were less confident in their ability to use technology to independently learprogvams, or to

resolve technological issues that could arise in the classroom.
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The results from thetudiesconducted by Buss et.@reconsistent with the findings in
this study Table7 shows the means and standard deviationsdi@ctquestios in this study by
groups of the dependent variable, level of undergraduate teacher education technology
integration instruction The questios in Table7 werethe questionfor whichaoneway
ANOVA of the means for each question antiukey posthoctestidentifieda significant
difference in the means of at least two gro(@sgestions 7, 8, and 10), ande questionvhere
the mean scor®r the infusion group was higher than the mean scores for the other two groups
(Question 2)For Question 7, the Tukey seindicated that there was a significant difference in
the means of thdedicated coursgroup and the infusion group=.026 Question 7 addresse
technological knowledge (TK)The results show that tliedicated class group wsignificantly
more canfident in their ability to use technology to solve classroom probleardbththe
infusion groupand the combined grouguestions 8 and 10 pertamito technological
pedagogical knowledge (TPK)n both instances, the dedicated class group scorefficantly
higher than the infusion grou@uestion 2 dealwith pedagogical knowledge (PKAs with the
studies bystudiesby Busset al.,the infusion group scored significantly higher than the class
group The researchersosited that the areas offérences in each grouperelikely
attributable tadedicated coursdbeingtypically taught by faculty with expertise in technology

integration, whereas methods courses are typically taught by content area experts.
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Table7

Descriptive Statistics for St Survey Questions

N Mean Std.

Deviation

Q2 | am able tancorporate technology Class 37 4.41 725
into any classroom subject Infusion 22 4.64 .581
Class and Infusion 67 4.49 .612

Total 126 4.49 .642

Q7 | am able to use technology to solve Class 37 4.14 .887
many classroom problems Infusion 22 3.50 1.012
Class and Infusion 67 4.06 .868

Total 126 3.98 921

Q8 My students can think better becaus Class 37 4.11 T74
of my use of technology in the Infusion 22 355 1.011
classroom Class and Infusion 67  3.94 .868
Total 126 3.92 .882

Q10 My students retain more because |  Class 37 4.30 .740
incorporate technology into their Infusion 22 3.68 .945
learning activities Class and Infusion 67  4.09 933
Total 126 4.08 .900

The findings from all three studies stand in contrasesearchhathasconcluded that
dedicated technology integration courses, on their own, do not promote technology integration
behaviors in beginning teachers (Nels@nithofer, & Cheng 2019; Slykhiis et al, 2020. The
mean score for the dedicated technology integration course group in thisMtady7(97) was
greater than the mean for all teachéis<47.1) and was high given that the total possible
score was 55. Though surprisingly not ¢glmeup with the highest mean, the teachers in the
dedicated course and infusion gr@Mp= 47.23)scored lower than the dedicated course group

(M = 47.97)but higher than the infusion grogl = 45.23) This confirms that there is still
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greatvalue to having dedicated course within the teacher education progvéhile it is
important for technology integration to be infused across the methods cquegpesijng teachers
to integrate technology can be@mplex procesandthe faculty who teach methods cees do
not necessarily have the expertise required to effectively model capecific technology
integration Estes& Dailey-Hebert 2018;Foulger Graziano, SchmidCrawford, & Slykhuis
2017;Muilenburg, & Berge, 20158elson et al., 2039Tondeur etl.,2019. Indeed, teacher
education programs must employ multiple strategies if they are to see major improvements in the
technology integration seéfficacy of the new teachers they produ@@ere must be
collaboration between faculty who teach ediarsal technology and faculty who teach methods
coursegSun, Strobel, & Newby, 2017)

An examination of the mean technology integration-s#i€acy scores per demographic
group revealed some intstang information(Table8).
Table8

Mean SekHEefficacyScores by Gender, Age, and Years of Teaching Experience

Mean N Std. Deviation
Gender Male 46.3333 24 5.88784
Female 47.2941 102 6.09104
Total 47.1111 126 6.04149
Age 1824 46.5789 19 5.47028
25-34 46.0370 54 6.26449
3544 47.7857 28 6.03298
4554 48.2941 17 6.14171
55-64 50.7500 8 4.59036
Total 47.1111 126 6.04149
Yearsof Teaching Lessthan 1 year 45.7000 20 5.00631
1 year 47.1765 17 6.91227
2 years 47.0000 26 6.34980
3 years 47.5873 63 6.03654

Total 47.1111 126 6.04149
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The mea for females = 47.29) was higher than the mean for mals=(46.33) Typically,
males report higher levels of technology sffcacy than female@Hatlevik, Throndsen, Loi, &
Gudmundsdottir, 20184e & Freeman, 2016)Even more astonishing is thtae mean score for
beginning teachers in the B8 age range was the highest mean compiled %0.75) by age
group The 4554 age group had the second highestmigb= 48.29) followed by the 3544
age group (M = 47.79)The 1824 age groupM = 46.58 and the 2534 age groupM = 46.04)
reported the lowest levels of confidence in their ability to use technology in meaningful ways in
the classroomIt would havebeen expected that the younger age groups would have been
reported greater levels of comffevith using technology since they are digital nativegyital
natives however, typically express high levels of technology skills but struggle with integration
literacy. Although they are used to using technology in their everyday lives, they haee ye
develop the skills needed to integrate technology in teaching and learning (Liu, 2016; Nijku et
al., 2019;0ttenbreitLeftwich, Liao, Sadik, & Ertmer2018;Wilson, Richman, Kimmons,
Atkins, & Estes 2018) Beginning teachers in the older age grotplékely getting started on
their second caregr Second career teacheypically have higher sekfficacybeliefs,because
theyhavelikely alreadyacquiredskills, knowledgeand resourceis the workforce that provide
them with confidence in theibdity to adapt to a new environmeindto integrate technology
in the classroomTher maturity, motivationand prior work experiencarevalued by school
administratorgHunterJohnson, 2015; Nielson, 20IB0esch& Bauer, 2020.

Not surprisingly the mean score for beginning teachers with 3 years of teaching
experience was the higheM € 47.59) Themeanscores for teachersvith one year of
experienc€M = 47.18) andhose with 2 years of experien@d = 47.00) were close, and not

much lower tha the mean score for teach&vgh 3 years in the classroontHowever, themean
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score for teachers in thdirst year on the job was well lowe(= 45.70) Researclprovides
evidence thateacher effectivenessiproves as teachers gain experience (Bewn$Sparks, &
Hoyer,2018) Teachers benefit from having an opportunity to use technology in an authentic
environmenf and their instructional sedffficacyincreases as they gain more experierig
their third year, teachers report improvements irr tbeliefficacy due to ideas obtained from
selfexploration, social networks, access to paentors, and from trial and error with using
technology in the classroorlétad & Christophersen, 201Foulger Wetzel, & Buss2019;
OttenbreitLeftwich et al.,2018.
Implications

A surveyof beginningpublic schooteacherscrosghe United States indicated thraw
teacherdelt less prepared to use computers in classroom instructiorichteaching the subject
matter Only 68% of the teachers respondéadt they felt sure of their abilities to use computers
in their instructonal practicfWilson et al., 2018) The beginning teachers surveyed by this
researchehad ahigh meantotal technology integration sedffficacy scordM = 47.11), where
the highespossible score was 53 here are several possitdgplanations for the difference in
selfreporting by the beginning teachers in the different studiesay be that the respondents to
the survey in this study may have chosepddicipate becausedh selfefficacy with
technology integration was Hig Teachers with lower se#fficacy may not have felt
comfortable completing the survelt may also be possible that the respondents felt the need to
respond to the survey in a manner tbaocially accepable Teachers know that they are
expectedd be able to use technology effectively in the classroom, and so they may have

answered in a manner that reflected that expectéfiause 2017)
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Conversely, ithenew teacherm this studyfeel sut confidence in their technology
integration ability eitherthey are an exception to the nationwide trend where teadberst feel
adequately prepared by their undergraduate teacher education institutibey, @ not fully
understandhe extent of he expectations that the state and federal bodies have forathem
teachers entering the professiorhere may be a gap between what beginning teachers think
they can do and whéte state and federal governments believe they should be alueatad
teachers may not be fully aave ofthe frameworks such dise Digital Learning Competencies
for ClassroonTeachersTPACK, TIMS, and UDL thatelineate expectations for beginning
teachers in terms of technology integrationone study, neweicherstated hatthere was little
mention of technology standards and digital citizenship in their progiaeasiwe et al.2017;
Nelson et al.2019; Wilsonet al., 2018 If teachers do not know the standards to which they are
being held, they malgave a false sensé efficacy. If such is the case¢he implication is that
teacher education programs need to better communicatepgbetatons that beginning teachers
will face on their first day of the jakand prepare the beginning teachers to Iieste
expectatios.

It is quite possible that tHeeginning teachers in this studgetruly capable of using
technology to engage studemsomote learningand solve classroom probleniBhe North
Carolina $ateDepartment ofnstruction(NCDPI) had robusttechnology itegration
professional developmenpportunitiedor all teacherswhich includel ongoingonline
professional learningndsummer professional development workshapdconferencesOn the
local level, the schodystem provide first-year teachers withr@tiree mentgrand providd
teachers in years 1 to 3 with a building mentébeginning teachers still needadditional

support, theyvereassigned retiree mentor who woeklwith them oneon-one for up to 40
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hours a week foB weeks.The supporénd professional development opportunitiest
beginning teachergceival from the state and school system likely expaditihe difference in
self-efficacy scorebetween teacheis their first year, and teachers whalts least a year of
teaching expeence If the preparation thbeginning teachers recetv&om thear teacher
education progamswasthe reason for the high sadfficacy scores for firsyearteachersandif
thebeginning teacher support apobfessional development that new teachecgiveal from the
state and the school systevaerethe reason for theighertechnology integration se#fficacy
scores for teachers beyond the first year of teaching, the implication is that ghehapstenis
not brokenSchools of Education in theasé may be doing @ood job of preparing
technologically capable educatonsth the state and local school systbmilding on that
foundation Schools of Education would, in such a case, need to ensure that state legsslature
made to understantiat technology is transient, artlatpre-service preparation and-gervice
professional development are not mutually exclusRather, they are both necessary phases in
the growth and development of effective teachers.

The mosimeaningful implication ofhis study can be found in the comparison of the
mean technologintegration selfefficacy scoreby undergraduate teacher educagpoogram
type The current researatompares only the dedicated course model and the infusion model of
technology integratin instruction in teacher educatiomnhe findings in this studgire contrary to
the findings of past research tltahcludedhatteachers whose teacher education programs
involved technology infusion in the methods counsese better prepared to usetteology in
the classroom than teach&bose programs utilized a staatbne technology course.
Technological, pedagogical, content knowled@fACK)s i gni fi cantly infl uenc

technology sefefficacy (Joo, Park, &im, 2018) Although the saindalone course may not
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create the impact on beginning teach@RACK that is necessary for themeoter the

workforce fully prepared teffectively use technology in their teaching and learniedgther
doesthe infusion approachHoweer, in a mixedmethods studyyMouza et al. (20143ompared

the prepostscores opre-service elementary education teacher education candatates

TPACK survey as well agheirreflections and responses to ogmrded questionsThe mixed
methods study found thtte preservice teacheesxhibited gains in all constructs of TPAGKd
were able to apply their trainirduring theirfield experiences and student teachitfgoeginning
teachers who are prepared via deglicated technology course demonstgaeater growthin
technologcal knowledgg TK) and technological pedagogical knowled@®K), and beginning
teachers who are prepargdl the infusion approach demoret greater growth iocontent
knowledge (CK) and pedagogical knowledge (FK3tands to reason thadth methods of
preparation arestrumentain developing technology integration seffficacy in beginning
teacherg¢Mouza et al.2014 Trainin, Friedrich, & Deng, 2018 Researchers should incluthe
combined preparation method in their studiedeadof focusing on just the staralone course
versus the infusion approacBchools ofEducation also need to reconsider the idea of removing
the dedicated course and replacing it virtiusion in the methods course$heyshould instead
consider theotentialfor developingp e gi nni ng t eusioghtheconsbined BfpradciK
Teacher edcation programs should also be purposeful about the placement of the educational
technology courseThe technology course should not be so early in the prograrsttioknts
experience a disconnect between what is learned in the course, and whatgsenthstaught

in the methods courses (Sun, Strobel, & Newby, 2017).
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Limitations

There wereseveralimitationsthat were considered ftiis study One limitationis that
the sample was restricted to one school system in one area of the cttuntyyld, thereforepe
difficult to make generalizationggardingoeginning teachers iother school systems in the
state, region, or countifyased a the results from sth a localized groupf participants
Additionally, the support that the beginning teacherthis studyreceivel from the district and
the statavasnot necessarily the same level of support that other beginning teachers outside of
the districtand stat receival. When teachers feel that theiofessionbgrowth is supported and
encouraged, their sedffficacy is positively affectedHatlevik & Hatlevik, 2018) The study did
not compare the seéffficacy scores of the beginning teachers who graddaisdteacher
education programs in Nortarolina and those who graduated from-ofastate programsit is
worth notingthatparticipantsvolunteered for the stugdwhich may have resulted in biasaghe
results Participants may have chosen to cortglbe survey because they had hHghnology
integration sekefficacy. Respondents alself-reported the method that their institutions used
to provide instruction on technology integratiamd those selfeported descriptors were used
for this study The selfreporting may havebeenu bj ect t o mdnmeryand spondent
perception.

The primary reason for selecting beginning teachers for this studyonthat their self
efficacy would not have been influenceddifier factors such as professiodal’elopment and
experience However,a study of just firsiyear beginning teachers may have been more
impactfulas it is difficult to say how much of a role professional developmenyeard of
experience played in thiifferencesn mean sekefficacyscores of the firsyear teachrs and

teachers Wo have been in the classroom for more than a y@atheir third year, many
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teachers havienproved their technology integration skills throughl and errorself
exploration professional developmentaal networking professionalearning networksand
access to mentorgqulger et al., 201DttenbreitLeftwich et al., 2018).

Beginning teachers in this study may have had diffatefibitions of technology as it
relates to its use in the classraoho definition or examples of technology were provided, so
the participants were free to use their own definitidd@me teachers may have had only a basic
concept of technology (suck aomputers and smartboards) while others may have a more
developed uderstanding oinstructionaltechnology and its many facetadludinginstructional
design.classroom managemeptoductivity software, web and mobile applicatipgaming
assessment, assistive technologsésidentcentered instructioranddifferentigion) (Ottenbreit
Leftwich, Ertmer, & Tondeur2015) There may alsbave beemwlifferences in what was taught
in the teacher education prograrbeth in terms of the dedicated class and in terms of infusion.

Recommendationdor Future Research

Based orthe information that has emerged from this study, the following are
recommendabns for future researdi aid in further understanding how besptepare pre
service teachers for instructional technology integratidheir future classrooms

1. Replicatethis studyin school systemacross the state see if a patterdevelops

The results would help to inform the state legislature regatimgffectiveness of
teacher education programs across the,sdatk would inform those prograrakthe
most effetive method for producing candidates who@epared to use tecblogy
effectively in schools.

2. Conduct galitative research regarding teacher technologye$gtfacyin North

Carolina Qualitative responses would be useful in addressing many of the
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limitations of this study It would provide a better understanding of the instruction
the beginningeachers received in the teacher education program, clarify and codify
what constitutes technology integrati@mdaid in determining how much of the
beginnnh g t e a c-éffeeacsis attribueabld to tha having graduated from the
program

. Conduct tirtherresearcton beginning teacheseli-efficacy after completing a

program that used both a dedicated technology integration coursecandlogy
infusion acoss the methodsourses (including student teachin@chools of

Education in North Carolina are revisiting theipgramsand, in many cases, they
arereducingthe number of hours required to earn a degfide technology

integration course is oftemdhe chopping loick. Research on this topic would

ensure that the Schools of Education make decisions that are in the best interest of
their teacher education candidatesd the students they will teach.

. Alongitudinal study of beginning teachers asytipeogress througthe first three

years of theiteaching careers, ttetermine if the improvements in selffficacy
scoreqand the factors that result in those improvemearis)consistenwith the

higher scores for teachers beyond the first year.

. Reseach thatcategorizeshe level of technology integration instruction that a teacher
education provides based on reporting from the institution and a survey of course

syllabi and assessment& study that involves participants who graduated from

institutions that hae been categorized by the researchers (rather thandog pondent s

self-reporting) would yield valuable information.
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APPENDIX B: Permission to Use the TTES

Jesus Tanguma <jesus.tanguma@mailwaldenu.edus>
Tue 31252019 7:08 PM
Ta: Johnson, Reeshemah

Reeshemah,

According o Dr. Willis, that scale was created by Dr. Underwood, and [. Thus, vou have my permission 1o use it.
If there 15 anything else [ may be able to help vou, please let me know:

Have a blessed day,

IT

Johnson, Reeshemah
Fn 3/8/2019 8&:16 PM
To: Jesustanguma@mail.waldenu.edu

Dear Dr. Tanguma:

My name is Reeshemah Johnson and | am a doctoral student in the School of Education at Liberty University. |
am conducfing research as part of the dissertation requirement for Doctor of Education degree. The fitle of my
dissertation is "A Causal-Comparative Study of Beginning Teachers Self-Efficacy with Technology Integration”
and the purpose of my research is to determine if there is a relationship between beginning teacher self-
efficacy with technology and the level of technology infusion in their undergraduate programs.

| am writing to request your permission to use the Technology and Teaching Efficacy Scale (TTES) to collect data
for my research this spring. Thank you for considering my reguest. If you choose to grant permission, please
respond by email to rjohnson398 @liberty.edu.

Sincerely,

Reeshemah Johnson
Doctoral Student
School of Education
Liberty University



APPENDIX C: Permission from School System tédminister Survey

Date: Septemmiber 16, 2019

Reeshemah Tohnson
Dwoctoral Candidate
Liberty University

Studv: A causal-comparative study of beginning reachers” self~efficacy with rechnology
integration based on the level of fechnoiogy imfusion in the undergraguale feacher education
_IE."SE'.FE'.?:'I

Diear Reeshemah Johnson:

After careful review of your research proposal entitled “A causal-comparative study of beginning
teachers’ self-efficacy with technology mtegration based on the level of technology infusion in

the undergraduate teacher education program”, the || EEGEGEGEGEEGEE 220t

Commuittes has decided to grant vou permission to conduct your research. The Research
Committee approved vour request 1o conduct vour study under the conditions that vou comply

with || (C C and Research Project Guidelines.

Any resources, surveys, of invitations should be emailed to me at ||| GG i
send the information to principals, who will share it with the appropriate staff members. Please
keep in mind that participation i3 voluntary and instroctional time is not to be interrupted

Congratmlations and best wishes with vour research project.

Sincerely,
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APPENDIX D: IRB Approval

LIBERTY UNIVERSITY.

INSTITUTIONAL REVIEW BOARD
October 3, 2019

Reeshemah Johnson

IRB Exemption 3987.100319: A Causal-Comparative Study of Beginning Teachers” Self-
Efficacy with Technology Integration Based on the Level of Technology Infusion in the
Undergraduate Teacher Education Program

Dear Reeshemah Johnson,

The Liberty University Institutional Review Board has reviewed your application in accordance
with the Office for Human Research Protections (OHRP) and Food and Drug Administration
(FDA) regulations and finds your study to be exempt from further IRB review. This means you
may begin your research with the data safeguarding methods mentioned in your approved
application, and no further IRB oversight 1s required.

Your study falls under exemption category 46.101(b)(2), which identifies specific situations in
which human participants research is exempt from the policy set forth in 45 CFR 46:101(b):

(2) Research that only includes interactions involving educational tests (cognitive, diagnostic, aptitude,
aschicvement), survey procedures, interview procedures, or observation of public behavior (including visual
or auditory recording) if at least one of the following critenia is met:

(1) The information obtained 15 recorded by the investigator in such a manner that the identity of
the human subjects cannet readily be ascertained, directly or through identifiers linked to the

subjects;

Please note that this exemption only applies to your current research application, and any
changes to your protocol must be reported to the Liberty IRB for verification of continued
exemption status. You may report these changes by submitting a change in protocol form or a
new application to the IRB and referencing the above IRB Exemption number.

If you have any questions about this exemption or need assistance in determining whether
possible changes to your protocol would change your exemption status, please email us at
irbicliberty.edu.

Sincerely,

;. Michele Baker, MA, CIP
Adminizsrrative Chair of Instinitional Research

Research Ethics (iTice

LIBERTY

UNMIVERSITY
Liberty University | Training Champions for Christ since 1971
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APPENDIX E: Recruitment Email Sent to Participants

March 31, 2020

Dear Beginning Teacher:

As a graduate student in the School of Education at Liberty University, I am conducting research
as part of the requirements for a doctoral degree. The purpose of my research 1s to determine if
there 1s a relationship between the level of beginning teachers' confidence with integrating
technology and the technology integration approach in their undergraduate degree programs, The
results will help educator preparation programs determine the optimal approach for technology
integration in their undergraduate programs. [ am writing to invite vou to participate in my study.

If vou are a beginming teacher who graduated from a 4-year educator preparation program
(School/College of Education) and are willing to participate, vou will be asked to complete a
brief survey, It should take approximately 10 minutes for vou to complete the survev, Your
participation will be completely anonymous, and no personal, identifying information will be
collected, To participate, click on the link below.

An informed consent document 1s provided on the first page vou will see after yvou click on the
survey link, The consent document contains addrtional information about my research, Please
click on the arrow at the end of the consent page to indicate that vou have read the consent
information and would like to participate in the survey.

If yvou choose to participate, vou will be entered in a raffle/contest to receive one of three $100
Visa gift cards.

Sincerely,
Reeshemah Johnson
Doctoral Student

Liberty University School of Education

Take the survey!
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APPENDIX F: Informed Consent Form

CONSENT FORM
A Causal-Comparative Study of Beginning Teachers” Self-Efficacy with Technology Integration
Based on the Level of Technology Infusion in the Undergraduate Teacher Education Program
Reeshemah Johnson
Liberty Umiversity
School of Education

You are invited to be in a research study on the relationship between the level of beginning
elementary school teachers' confidence with integrating technology and the technology
integration approach in their undergraduate degree programs. You were selected as a possible
participant because vou are an elementary school teacher within the first three vears of yvour
career, and vou graduated from a four-vear school/'college of education. Please read this form
and ask any questions you may have before agreeing to be in the study.

Reeshemah Johnson, a doctoral candidate in School of Education at Liberty University, 1s
conducting this study.

Background Information: The purpose of this study is to determine 1f there 15 a significant
difference in technology integration self-efficacy scores among beginning elementary school
teachers by level of technology infusion in their undergraduate program (dedicated technology
course, technology infusion, or dedicated technology course plus technology infusion).

Procedures: If vou agree to be in this study, I would ask yvou to complete and submit the
technology integration survey, This will take approximately 10 minutes.

Risks: The risks involved in this study are minimal, which means they are equal to the risks you
would encounter 1n everyvday life.

Benefits: Participants should not expect to receive a direct benefit from taking part in this study.
The results of the data will help inform the conversation on how to best prepare teachers to
integrate technology in teaching and learning. This will help in the training of teachers who are
comfortable with integrating technology, which will in turn benefit todav's digital students.
Students who are taught to use technelogy in an appropriate and responsible manner will become
good digital citizens and will be able to contribute to an increasingly technological society.

Compensation: Participants may choose to enter a drawing for one of three $100 Visa gift cards.
Gift cards will be sent to winners on May 15, 2020, Participants must complete the entire survey
to be entered in the drawing for the gift cards. Email addresses will be requested for
compensation purposes; however, thev will be pulled and separated from vour responses by
Qualtrics, the survey platform, to maintain vour anonymity.

Confidentiality: The records of this study will be kept private. Research records will be stored
securely, and only the researcher will have access to the records. Data will be stored on a
password locked computer and may be used in future presentations.
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Voluntary Nature of the Study: Participation in this study 15 voluntary. Your decision whether
or not to participate will not affect your current or future relations with Liberty University or
Cumberland County Schools. If vou decide to participate, you are free to not answer any
question or withdraw at any time prior to submitting the survey without affecting those
relationships.

How to Withdraw from the Study: If vou choose to withdraw from the study, please exit the

survey and close your internet browser. Your responses will not be recorded or included in the
study.

Contacts and Questions: The researcher conducting this study 1z Reeshemah Johnson. You may
ask any questions vou have now._ If you have questions later, vou are encouraged to contact her
at rpjohnson{@ liberty.edu. You may also contact the researcher’s faculty chair, Dr. Meredith
Park, at mjpark@ liberty edu.

If vou have any questions or concerns regarding this study and would like to talk to someone
other than the researcher, you are encouraged to contact the Institutional Review Board, 1971
University Blvd., Green Hall 5te. 2845, Lvnchburg, VA 24515 or email at irb{@liberty.edu.

Please notify the researcher if vou would like a copy of this information for yvour records.

Statement of Consent: I have read and understood the above information. [ have asked
questions and have received answers. I consent to participate in the study.



APPENDIX G: Demographic Questions

Please respond to the following items:
1. What is vour gender?
_ Male
__ Female

2. What is vour age?

_ 18-24
25-34
344
45— 54
35 -04
65-T74
_ Ts-84
85 or older

3. How many yvears have you been teaching?

Less than a vear

4. Did you graduate from a teacher education program in North Carolina?
Yes

Mo
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6. How would you sav vour teacher education program prepared candidates to incorporate

technology in the classroom?

My program included just a class dedicated to preparing candidates to integrate
technology in the classroom.
My program DID NOT have a class dedicated to preparing candidates to
integrate technology in the classroom, BUT instructors incorporated technology
integration in the teacher education courses.

Ml program included a class dedicated to preparing candidates to integrate
technology in the classroom, AND instructors incorporated technology integration in the

teacher education courses.



